Study of Mutagenic Effects of Monosodium Glutamate
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INTRODUCTION

Under contract to the Food and Drug Administration, SRI 1is
examining the mutagenicity of five selected chemical compounds
(Contract No. FDA 73-215). This report describes the results of tests
conducted on monosodium glutamate (FDA no. 71-69). It presents
detailed descriptions of the methodologies used, which will not be
noted in fuiure reports unless significant changes are made in the

experimental procecdures.

Three methods were used for evaluating the genetic hazards of
the test compounds. These were: (1) host-mediated assay, (2) in vitro
microbial assay, and (3) dominant lethal test. Each procedure is

described in detail below.

For the compound undér consideration in this report--and as will
be the case for the remaining compounds--single and repeated oral
administrations werc performed at three concentrations. The amounts
were: (1) a maximum level--the calculated LDs or 5 g/kg (whichever was
lower); (2) an intermediate level--1/10 of the LDs; or 1 g/kg (whichever
was lower); and, (3) a low level--1/100 of the LD; or 200 mg/kg (which-

ever was lower).




SUMMARY

Host-Mediated Assay

Monosodium glutamate was not mutagenic in the host-mediated assay

using Salmonella typhimurium TA1530, nor did it increase the mitotic

recombination frequency in the host-mediated assay Saccharomyces

cerevisiae D3.

In vitro Assay

In the in vitro assays, monosodium glutamate was not mutagenic
when tested with S, typhimurium TA1530, TA1535, TA1536, TA1537, and
TA1538, nor did it increase the mitotic recombination frequency of

S. cerevisiae D3.

Dominant Lethal Test

™

This experimental procedure produced no consistent responses to
suggest that monosodium glutamate (FDA no. 71-69) is mutagenic to the rat.
The positive reference compound, TEM, a known mutagen, generally produced
mutagenic responses from the first through the fifth weeks of the ex-
periment, as expected. Mathematical treatment of the dominant lethal
data, conducted according to a statistical program outlined by FDA,
failed to show consistent significant differences (that could be

attributed to an effect of monosodium glutamate) at P < 0.01 or P < 0.05,




HOST-MEDIATED ASSAY

Introduction

The host-mediated assay combines the advantages of the mammalian
metabolic system with those of microbial systems for detecting muta-
gens or metaholites of chemicals that are not mutagenic. Microbial
assays allow both the cxposure of large cell populations to the chemical
being tested and the determination of mutation frequencies. In addition,
microbial assays are relatively inexpensive compared with other systems
of detectling carcinogens. The mammalian organisms provide the meta-
bolic activities prescnt in mammals that are absent in microorganisms.
For example, dimethylnitrosamine and 2-naphthylamine are not muta-
genic on direct exposure to bacteria but are mutagenic in the host-

mediated assay.

In the host-mediated assay, the indicator microorganism is injected
into the host's peritoneal cavity at the same time the host receives the
test compound by some other route, such as oral intubation or intramuscular
injection. The microorganism is allowed to incubate while the animal
metabolizes the compound. After the organism has had a chance to in-
cubate, it is removed from the animal and assayed for mutations.
Theoreticalty, during the incubation period, the organism is then exposed
to whatever metabolite normally might reach the various tissues in the
animal. By comparing the mutagenicity of the compound in vitro with
that obtaincd in the host-mediated assay, it is possible to determine
if any activation or deactivation of the test compound has occurred during
metebolism in the animal. Yor this initial report, a detailed description
of 1he meothodolopgy has been provided even though it has been generally
cutlined in the literature (e.g., E. Zeiger and D. Brusick. The host-~

mediated assay-—g protocol for Salmonella and Saccharomyces. News-

Jetier ol ihe Enviroumental Mutagen Society S, 32-34, 1971).




Materials and Methods

Microorganisms

A histine auxotroph of Salmoneclla typhimurium TA1530 was used in

these studies to measure biochemical reversion mutations. The yeast

Saccharonvees cerevisiae D3 which is a diploid organism heterozygous

for two linked genes (ade2 and hisS), was used to measure for mitotic

recombination,

Animals
Male Swiss albino mice, weighing an avérage of 28-30 g, were used
for this study and maintained on a diet of Purina Lab Chow. The mice

were obtained from Simonsen Laboratories, Gilroy, California.

Preparation of Microorganisms for Inoculation

The §§1mone££§ strains were maintained on tryptone-yeast extract
agar slants. To prepare the organism for inoculation into mice, a
small inoculum from an agar slant was added to a broth consisting of
1.05 tryptone and 0.5% yeast extract. This culture was incubated for
24 hr at 37°C. The resuiting suspension of cells was then adjusted

to a concentration of 3-5 X 108 viable cells/ml using a spectrophotometer.

The ycast strain was maintained on yeast extract (0.5%) glucose
(5.0%) agar slants. To prepare the yeast for inoculation into mice, a
small inoculum from the agar slant was added to a broth consisting of
5% glucose, 0,5% ycast extract, and 0.2% peptone. This culture was
incubated on a rotary shaker at 30°C for 24 hr. The cell concentration
was adjusted spectrophotometrically to a concentration of 1-3 X 108

viable cells/ml before inoculating the animals,

Inoculation of the Mice

Two ml of the appropriate organism was inoculated into the peri-
toneal cavities of the mice using a 23-gauge necedle., The area of
inoculation was washed with ethanol before injection. The test compound

was administered simultaneously with the inoculation.




Administration of Test Compound

The test compounds were administered by oral intubation using an
18-gauge intubating needle. The compound was dissolved in water or
suspended in Mazola pure corn oil to a concentration requiring a 0.4 ml

volume for each intubation.

The positive control compound for Salmonella, dimethylnitrosamine
(DMNA), was dissolved in 10% ethanol to a concentration that would pro-
vide a 30-g mouse with a dose of 100 mg/kg. The positive control for
the yeast, ethyl methane sulfonate (EMS), was dissolved in sterile
saline to give a dose of 350 mg/kg/mouse. Positive control compounds

were administered in 0.10 ml volumes by intramuscular injection.

Negative controls were run in all experiments. The negative
control consisted of administering the solvent used for the test compound

by oral intubation,

Autopsy and Recovery of Organisms

All test grcoups were sacrificed 4 hr after inoculation of the
organism and administration of the test compound. The mice were sacri-
ficed by cervical dislocation, their exterior abdominal regions were
washed with cthanol, and 2 ml of sterile saline were injected intec the
peritoneal cavity of each mouse. The peritoneal cavity was opened
aseptically, and the exudate withdrawn using a tuberculin syringe with-
out a needle. The peritoneal exudates from each mouse were treated in-
dividually. They were placed in sterile tubes and immediately put in
an ice bath. All plating of the samples was begun immediately after

removal from the mouse.

Enumeration of Total Viable and Mutant Cells

Tenfold serial dilutions were made for each peritoneal exudate by
serially adding 0.5 ml of sample to 4.5 ml of sterile saline. For the
bacteria, « concentration series from 10° to 1077 was prepared and for

the yeast o scries from 10° to 107°,

(9]




To enumerate the total viable bacteria, the 107°% and 1077 dilutions

were plated Ly adding 0.2 ml of sample/plate to 3 separate plates.

Each sample was sprcad over the surface of the plate using a sterile, bent

glass rod. The medium used to enumerate total viable cells was as fol-
lows:

Bacteria Complete Medium

Tryptone 1.0%
Yeast extract 0.5%
Agar 2.0%
Dist. H,O to desired volume

To enumerate the revertant mutant bacterial cells, the 10° (and the
10-! dilution if a large number of revertants were expected)dilutions
were plated as described for enumerating the total bacteria. Six plates
were used for each sample. The medium used for enumerating mutants was

as follows:

Bacteria Minimal Medium

(NH, ), S0, 0.2%
K,HPO, 1.4%

KH, PO, 0.6%

Na citrate 0.1%
MgS0, 0.02%
Biotin 0.5 pg/ml
Glucose 0.5%

Agar 2.5%
Dist. H,O to volume

The glucose and biotin were sterilized separately and added to the auto-

claved salt solution.

All bacteria were incubated at 37°C, the bacteria complete plates
for 18 hr, and the bacteria minimal for 40 hr. If the plates could not

be counted at this time, they were refrigerated.

To enumerate the yeast (both total viable cells and mitotic re-
combinants!, samples from the 1072 to 10-° dilutions were plated on a
yeast complete medium, They were plated in the same manner as described

for the enumeration of the total bacteria. 1Total viable counts were
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usually obtained by counting the 1075 or 107% plates. The number of
mitotic recombinant colonies was usually obtained by scanning the

107% or 10~? plates with a dissecting scope at 10 X. The mitotic
recombinants were seen as either red colonies or as red sectors on a
normally white yeast colony. The prominence of the mitotic recombinants
was enhanced by refrigerating for several days following the normal

incubation of the yeast at 30°C for 48 hr.
The medium used for plating yeast was as follows:

Yeast Complete Medium

Yeast extract 0.5%
Peptone 0.35%
Glucose 2.0%
Agar 2.5%
KH, PO, 0.15%
MgS0,4+7H,0 0. 05%
(NH4) 2S04 0.45%

Dist. H,0 to desired volume

Data Handling

The data from all mice were used unless a great deal of contamina-
tion occurred or low recovery rates were obtained, possibly because the
organism might have been injected into some organ rather than the peri-
toneal cavity., The number of colony forming units (CFU) or mitotic
recombinants was determined by:

No. CruU/plate X 1 X 1 =
No. plates 0.2 dilution factor

CFU/ml in undiluted exudate

The mutation frequency (MF) was calculated by:

MF = total mutant cells
total population




Treatment Groups

All treatment groups, including the positive and negative controls,
consisted of 10 mice., The method used to determine concentrations of

test compound is described in the section on the dominant lethal test.

The following groups were tested for all three organisms:

Day of Treatment on
' " which Test Organism
Group Treatment was Injected

Maximum tolcerated dose
Intermediate dose

Low dose

Appropriate positive control
Appropriate negative control
Maximum tolerated dose
Intermediate dose

Low dose

Appropriate negative control

W~ U WN
D NN e b el

For testing FDA no, 71-69, the following doses were used:
Maximum dose -~ 5 g/kg

Intermediate dose - 1 g/kg
Low dose ~ 200 mg/kg

.lg vitro Tests

The method described by Ames was used to determine 12 vitro
mutagenicity for the bacteria (B. N. Ames, W. E. Durston, E, Yamasaki,

and F. D. Lee. Proc. Nat. Acad. Sci. U.S.A. 70, 2281-2285, 1973).

To determine the in vitro mitotic recombination frequency of the
test compound on the yeast, it was first necessary to determine what
level of the test compound gave a 50% survival of the organism after
a 4-hr exposure at 30°C. If the compound showed no lethal effects,

a concentration of 5.0% w/v was used. In the actual test for mitotic
recombination, the yeast (approximately 5 X 107 cells/ml) was exposed

to the appropriate concentration of compound for 4 hr, and then

suamples were plated as described for determining mitotic recombitants in
the scction on host-mediated assay. The mitotic recombination fregquency
is expresscd as sectors per 10* survivors. This was compared with a

negative centrol,




In the yeast in vitro studies, EMS was employed as the positive
control, In the bacterial in vitro assays, 2~fluorenamine was employed

as the positive control for metabolic activation.

Results and Discussion

Tables 1 and 2 present summaries of the host-mediated assay
results for FDA no. 71-69, Tables 3 - 6 present data obtained on
ecach individual mouse. We obtained data on at least seven mice in
each treatment group. Data on individual mice were excluded only
when major contamination occurred, or there was a poor recovery of

microorganisms from the peritoneal cavity.

As can be seen in the summary data of Tables 1 and 2, FDA no.
71-69 has approximately the same mutation frequency and mitotic
recombination frequency as the negative control in the host-mediated
assay. This result is in contrast to the increased mutagenic frequency
and increased mitotic recombination frequency obtained with the positive

controls.

In the in vitro assays, monosodium glutamate was not mutagenic to
S. typhimurium either in the presence or absence of a metabolic
activation system (Table 7). At a concentration of 5%, the compound
was not toxic to, nor did it increase, the mitotic recombination

frequency of S. cerevisiae D3 (Table 8).

We therefore conclude that FDA no. 71-69, monosodium glutamate,
is not mutagenic toward the S. typhimurium strains we have tested,
nor does it increase the mitotic recombination frequency of S.

cerevisiae D3,




DOMINANT LETHAL TEST

Introduction

Dominant lethal assays of compounds suspected of causing major
genetic damage in animals have been carried out, for the most part,
in mice. One exception was a comparative study by Bateman with mice
and rats to evaluate the dominant lethal effect of triethylenemela—-
mine (Genet. Res. Camb. 1, 381-392, 1960). Although there are cost
savings in using the mouse rather than the rat, the latter has
experimental advantages in providing more definitive information when
attempting to assess the incidence of early fetal deaths. Also,
corpora lutea counts in the mouse are difficult and relatively
imprecise (S. S. Epstein and G. Rohrborn, Nature 230, 469-470, 1971),
For this project, adult Sprague-Dawley~derived rats, from a closed
random-bred colony, were used for the acute toxicity determinations

as well as the dominant lethal assay.

In the mammalian test procedure, the compound under investigation
was adnministered orally either once or on five successive days to
proven male breeders. Following dosing, each male was mated with two
adult female rats for seven days. The females were then removed, and
new females again were added for another week of breeding. This
sequence continued for eight weeks, Thus, the procedure is designed to
indicate possible mutagenic effects on the male sperm, with the normal
female acting as a carrier to demonstrate abnormalities that may have
occurred in the male. Effects were evaluated by examining the state

of fetal development during the middle to latter stages of gestation.

The experimental approach is presented below in a step-by-step
manner to ensure clarity and an understanding of the preciseness of

procedures used in this phase of the program.
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Materials and Methods

Animals

Adult male and female Sprague-Dawley-derived rats were supplied by
Simonsen Laboratories, Gilroy, California, The males were proven
breeders, while the females were of virgin stock. Purina Lab Chow

and water werc available at all times.

Chemical Supply

All compounds or natural materials were supplied by the Food and
Drug Administration. Each compound or natural material was provided
in a ready-to-use form and was identified by both name and FDA code
number. Sufficient quantities to complete all aspects of the
experimental program were received. Excess supplies were placed in

storage, should they be needed for future reference.

Solubility Studies

Solubility of each compound or natural material was investigated
using such agents as water, propylene glycol, polyethylene glycol,
corn oil, tricaprylin, carboxymethylcellulose, or methylcellulose
(Methocel) to determine the most appropriate vehicle for administration.
Because of the low toxicity of most materials and the consequent high
dosages required, many of the test materials were administered as

suspensions.

Acute Toxicity (Single and Multiple Dose)

Although acute toxicity information on some of the compounds was
available in the literature, confirmatory tests were done to obtain
an LDy under our laboratory conditions and for this strain of rat.
If no data were available, a broad, range-finding dose regimen was

conducted, followed by an accurate determination of the oral LDs,.

A range-finding dose regimen was conducted using the acute data
to determine an accurate multiple dose 1LDg,. Nonstarved animals were
used throughout this part of the study because of the multiple dosing

regimen,

11




Dosage Selecction

In selecting the threc dosage levels for the experimental study,

two approaches were used:

(1) If a finite LDg, was obtained, the highest dose level was
the calculated LDs. The intermediate dose was 1/10 of
the calculated LD;, and the lowest dose was 1/100 of the

calculated LDg.

(2) If the LDg, was greater than 10 g/kg (a mutually agreed on
upper limit), the highest dose was 5 g/kg; the lowest dose
was 200 mg/kg; and the intermediate dose was 1 g/kg. These
guidelines were used for both single and multiple dose

experimental study groups.

Control Groups (Vehicle and Positive)

A vehicle control group (corn oil, water, Methocel, etc.) was
included in each experimental study. Vehicle control animals were
included in both the acute and subacute studies. In this manner,
breeding and implant data were obtained for each vehicle control and
were used as reference comparisons for the experimentally treated
animals, both the single and multiple treatment groups. The positive
reference control was the known mutagen, triethylene melamine (TEM),
'given at a dosc of 0.2 mg/kg as a single i.p. injection, Breeding

and implant data were obtained for eight weeks.

Acute Studies (Single Dose)

In an acute study, ten experienced breeder male rats per treatment
group were administered a single oral dose of test compound. Controls
were treated as previously described. Within twe or three hours of
dosing, each male was presented with two virgins of breeding age for
a period of seven days., Females were replaced weekly over a total

mating periocd of eight weeks.

Subacute Studics (Multiple Dosc)

For the subacute assay, the experimental parameters used in the

acute test were euployced, with three exceptions: (1) five dosings

12




were given at 24-hour intervals; (2) weekly mating periods lasted for
seven rather than eight weeks; and (3) the same positive control group
used for the acute dosing aiso served as the reference group for the

subacute assay.
Necropsy

Starting two weeks after the first day of breeding, one-fourth
of the pregnant females in each group were sacrificed on four successive
days. This schedule allowed for sacrifice of females between 11 and
18 days of pregnancy. A complete autopsy of each female was done
to determine if there was intercurrent infection, since such a condition
can induce preimplantation loss and early fetal deaths (G. Rhorborn,

Humangenetik 6, 345, 1968).

Observations

At time of sacrifice, each female was scored for early fetal
deaths, late fetal deaths, living fetuses (all of which provide a
total implant score), corpora lutea, and pre-implantation loss
(determined by subtracting the total implant score from the total

corpora lutea score).
Evaluation

The following parameters indicate effects in dominant lethal
studies: total implants (live fetuses plus early and late fetal
deaths), total dead (early and late fetal deaths), dead implants per
total implants, and pre-implantation loss (calculated as the difference
between the total corpora lutea and total implant counts). We also
evaluated total corpora lutea because a significant change of this
parameter could influence the significance of the pre-implantation
loss. Total implants, total dead, total corpora lutea, and pre-
implantatiown: loss parameters were analyzed for significance by the
t-test.

The index of dead implants per total implants was analyzed
statistically by the t-test on arcsine (or angular) transformed

data, as described in Experimental Design (Theory and Application),

13




by Walter T. Federer, The Macmillan Company, 1955. This index was

computed for each female.

The assumptions underlying the analysis of variance and the usual
tests of significance are discussed by C. Eisenhart (Biometrics 3,
1-21, 1947); W. G. Cochran (Biometrics 3, 22-38, 1947) discusses the
consequences when the assumptions underlying the analysis of variance
are not fulfilled. These two papers, plus one by Bartlett (The use
of transformations. Biometrics 3, 39-52 and 96, 1947), provide back-

ground information on this subject.

Results and Discussion

Single and multiple dose toxicity data are presented below.

Oral Toxicity - Rat and Mouse

Compound: Monosodium Glutamate

FDA No.: 71-69
Single Dose® > 10 pg/kg

Multiple Doseb > 5 g/kg

&Ten male, Sprague-Dawley rats, weighing 278-344 grams each, and
ten male, Swiss Webster mice, welghing 20-22 grams each, were fasted
overnight und then administered orally spcecified amounts of the

candidate compound dissolved or suspended in water.

bTen male, nonfasted Sprague-Dawley rats, weighing 293-317 grams
each, and five male, nonfasted Swiss Webster mice, weighing 17-25
grams cach, were administered orally specified amounts of the

candidate compound dissolved or suspended in water.
After an evaluation of the toxicity data, dosage levels for the
mutagencsis assays were selected as follows:
Single dose--5 g/kg, 1 g/kg, and 200 mg/kg

Multiple dose--5 g/kg, 1 g/kg, and 200 mg/kg.

Throughout the experiment, the biological criteria used to

cvaluate mutagenic effects in the rat showed no consistent responses

14




that could be attributed to treatment., There were occasional
statistical differences beiween control and monosodium glutamate-
dosed grodps, but they were random and did not suggest a time or

dosc~-response effect.

Table 9 presents summary data on the implantations per pregnant
female, Table 10 summarizes dead implants per pregnant female, Table 11
summarizes dead implants per totial implants, Table 12 summarizes
corpora lutea per pregnant female, and Table 13 summarizes pre-implanta-

tion loss per pregnant female.

Appendix A presents a description of the statistical analysis
procedures used for dominant lethal tests with an explanation of the

computer printouts.

Appendix B contains computer printouts of the raw data and the

statistical analyses.

Careful review and gpatistical evaluation of the data do not
show monosodium glutamate to be a mutagen in the rat by the dominant

lethal test,
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Table 1

SUMMARY OF HOST-MEDIATED ASSAYS WITH
SALMONELLA TYPHIMURIUM TA1530

The values are the averages for
at least 7 mice.

Avg CFU Avg His+ +
Dose per ml revertants His revertants
Regimen Compound per kg  (x 10%) per ml per 108 cfu
Single treatment
Negative
control 1.52 56.0 3.68
DMNA 100 mg
(Positive
control) N 1,14 1011.5 88.7
Monosodium
glutamate 200 mg 2.48 54,9 2.21
lg 1,39 61,7 4,44
5¢g 1,14 35.3 3.10
Multiple treatment
(5 doses)
Negative
control 3.62 62,7 1.73
Monosodium
glutamate 200 mg 3.79 44.6 1.18
lg 3.67 52.2 1,42
5g 2,58 37.0 1.43
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HOST-MEDIATED ASSAYS WITH SACCHAROMYCES CEREVISIAE D3

Table 2

The values are the averages for at least

7 mice,.
Avg CFU Avg Ade Ade
Dose per ml recombinants recombinants
Regimen Compounl per kg (x 107) per ml (x 10%) per 10* cfu
Single treatment
Negative
control 1.56 1.71 1.10
EMS 350 mg 2.45 12.61 5.15
(rositive
control)
Mcnosodium
glutamate 200 mg 1,62 1.28 0.79
1lg 1.54 1,86 1.21
Sg 1.43 1.35 0.94
Multiple treatment
Negative
control 2.03 1,95 0.96
Monosodium
glutamate 200 mg 2,14 1.71 0.80
1g 1,17 1.43 1.22
5g 3.53 2.64 0.75

e
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Table 3

HOST-MEDIATED ASSAY WITH SALMONELLA TYPHIMURIUM TA1530

The mice were given a single oral dose of
monosodium glutamate. The positive control,
DMNA, was given intramuscularly. .

Mouse CFU/ml _§E§+ revertants _§i§+ revertants
Compound Dose/kg Number (x 10%) per ml per 10%8 cfu
Negative 1 1.03 25 2.43
control 2 0.86 55 6.37
3 1.85 49 2.66
4 2.07 97 4,68
5 1.36 24 1.77
6 1.75 113 6.46
7 1.92 75 3.91
8 1.52 42 2.75
9 1.36 24 1.77
DANA 100 mg 1 0.97 1319 136
(Positive 2 1.32 580 44
control) 3 2.4 3460 144
4 1.06 442 42
5 0.48 1190 248
6" 1.22 226 18.6
7 0.73 658 91
8 0.92 217 23.7
Monosodium 200 mg 1l 4,20 27 0.64
glutamate 2 1.37 109 7.96
3 1.18 70 5.96
4 1.32 83 6.26
5 1.15 15 1.30
6 0.55 45 8.13
7 0.62 48 7.79
8 9.43 42 4,50
l1¢g 1 1.88 61 3.23
2 2.13 74 3.46
3 0.54 ‘ 32 6.02
4 1.47 45 3.07
5 1.33 113 8.53
6 0.96 57 6.01
7 1.42 50 3.53
Sg 1 1.07 16 . 1.48
2 1.62 17 1.08
3 1.47 10 0.68
4 1.23 40 3.24
5 0.77 31 4.10
¢} 1.17 70 5.95
7 0.73 42 5.69
8 1.10 45 4.09

o 1.07 47 4.37




Tab

le 4

HOST-MEDIATLD ASSAY WITIH SALNMONELLA TYPHIMURIUM TA1530

The mice were given monosodium glutamate at

the doses indicated for five consecutive days.

-

Mouse CFU/ml 3g§+ revertants i§§+ revertants

Compound Dose/Kkg Number (x 103) per ml per 108 cfu
Negative 1 3.75 82 2.19
contirol 2 2.87 70 2.44
3 5.65 92 1.63
4 1.56 38 2.44
5 3.68 47 1.28
6 4.36 43 0.99
7 3.47 67 1.93
Monosodium 20C mng 1 3.55 50 1.41
glutamate 2 2.25 56 2.49
3 1.04 34 3.27
4 6.75 67 0.99
5 3.40 37 1.09
6 3.18 61 1.92
7 2.46 35 1.42
8 6.80 15 0.22
9 4.70 46 0.98
1l g 1 0.60 21 3.50
2 9.68 84 0.86
3 4,23 42 0.99
4 2.57 62 2.41
5 4.75 47 0.99
6 1.53 45 2.94
7 3.97 47 1.18
8 2.18 46 2.11
9 3.48 76 2.18
5 g 1 1.68 18 1.07
2 4.70 59 1.26
3 5.72 52 0.91
4 1.42 14 0.99
5 2.25 50 2.22
6 1.68 21 1.25
7 2.50 50 2.04
8 1.45 14 0.97
9 1.78 54 3.03
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Table

5

HOST-MEDIATED ASSAY WITH SACCHAROMYCES CEREVISIAE D3

The mice were given a single oral dose of
The positive con-

monosodiunm glutamate.

trol, EMS, was given intramuscularly.

Mouse CrU/ml Ade  recombinants Ade” recombinants

Compound  Dose/kg Number (x 107} per ml (x 10°%) per 10* cfu
Negative 1 1.67 2.5 1.50
control 2 2.15 1.5 0.70
3 0.31 0.5 1.64
4 0.15 0.5 3.41
5 0.99 1.5 1.51
6 1.43 2.0 1.40
7 4.25 3.5 0.82
EMS 350 mg 1 0.92 5.5 5.96
(Positive 2 3.07 21.0 6.85
control) 3 2.290 11.¢ 5.00
4 1.68 6.0 ) 3.55
5 1.9 5.0 2.63
6 2.48 20.5 8,27
7 3.38 13.0 3.85
8 3.37 22.5 6,38
9 3.05 2] 2.5
Monosodium 200 mg 1 2.43 1.0 0.41
glutamate 2 1.75 1.0 0.57
3 2.15 1.5 0.70
4 0.59 0.5 0.85
5 0.47 1.5 3.15
6 1.62 1.5 0.93
7 1.75 1.5 0.86
8 1.83 1.0 5.17
9 1.90 2.0 1.05
lg 1 1.58 1.0 0.63
2 1.01 2.5 2,47
3 2.00 1.0 0.50
4 1.83 2.0 1.09
5 1.46 3.0 2.05
6 0.87 1.5 1.73
7 2.03 2.0 0.98
5¢g 1 0.76 0.5 0.66
2 1.05 2.5 2.39
3 1.57 1.0 0.64
4 0.83 1.5 1.80
S 0.23 0.5 2.19
6 0.68 3.0 4.38
7 4.55 2.5 5.49
8 0.54 0.5 0.92
9 3.53 0.5 1.42
10 0.56 1.0 1.78




Table 6

HOST-MEDIATED ASSAY WITH SACCHAROMYCES CEREVISIAE D3

The mice were given monosodium glutamate
at the doses indicated for five consecu-

tive days.
Mouse CFU/ml . éggf recombinants éggf recombinants
Compound  Dose/kg Number (x 107) per ml (x 10°%) per 10* cfu
Negative 1 5.42 2.0 0.37
control 2 1.82 1.5 0.82
3 0.48 2.0 4,12
4 0.21 0.5 2.42
5 3.83 3.5 0.91
6 0.67 2.0 2.98
7 0.51 0.5 0.98
8 3.43 3.0 0.87
9 1.97 2.0 1.02
10 1.95 2.5 1.28
Monosodium 200 mg 1 1.12 0
2 2.70 1.5 0.56
3 3.22 3.0 0.93
4 5.05 3.0 0.59
5 0.42 0
¢] 2.20 3.5 1.59
7 0.28 1.0 3.50
l1¢g 1 1.03 2.5 2.43
2 2.00 1.0 0.50
3 0.48 1.0 2.10
4 0.79 1.5 1.90
5 1.77 1.0 0.57
6 1.22 2.0 1.64
7 0.93 1.0 1.08
5 g 1 1.63 3.5 2.14
2 0.69 2.5 3.66
3 4.88 2.5 0.51
4 6.13 3.0 0.49
5 6.27 3.0 0.48
6 3.92 3.0 0.77
7 1.16 1.0 0.86

21




Table 7
IN VITRO ASSAY OF MONOSODIUM GLUTAMATE WITH

5 STRAINS OF SAILMONELLA TYPHIMURIUM

+
His Revertants per Plate

Metabolic
Compound added/plate Activation TA1530 TA1535 TA1536 TA1537 TA1538

Negative control - 48 16 0 4 14

+ 40 9 0 3 11

Monosodium glutamate - 50 23 0 7 20
ol

71-69 S + 53 20 2 4 17

2~Fluorenamine - 31
-

v he + 1300

(Positive control)

Table 8

IN VITRO ASSAY OF MONOSODIUM GLUTAMATE WITH
EACCHAROMYCES CEREVISIAE D3

Total Mitotic Mitotic
Percent Population Recombinants Recombinants

Concentration per ml per ml Percent per 104
Compound {(w/v or v/v) (x 107) (x 103) Survivors  Survivors
Negative
control - 8.17 4,5 100 0.55
Monosodium
glutamate 5 8.83 6.0 108 0,68
EMS
(Positive
control) 1 4,80 119 59 24.8
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CmIman T LETHAL STULY - RAT
TABLE 9

AviRAGL IMFLANTETIUNS FER PREGMANT bEFALE

oMb Ut wUP OSOLTEM B UTAVATE
sua NO Tleny
wi b LRSS AR 4 onn ME/RR Ti-6S 1 L/KG T1-69 S G/KG TEm o8 MEIKL

SINGLE TUEATMENT

vOTTs 1= 1lebe Poks  17=212.172 197/ 17=11.59 soes 1T=17.08 2ot/ 1l=l1en?

> 2\ws 2uz1f.Ta 211/ 19:211,11 23/ 20211.90 256/ Fuziz.E0 1 202/ edzliait
3 gens 2u=12.2% 197/ 1P=10.67 F22/ 19=11.08 s4ks  PLEIZNU 1677 2us Ta3%
: e 2377 2u=1l.8% Pe4s  26=212,20 231/ 2u=11.85 . pebs  20=11.30 1037 7= st
H  24%s Fy=1243r 21%/ 1R=z11.9+ 230/ 2\,:11.':0‘ P51/ Z2uT12ebS 2et/  rLE11e30C

& 230/ 2L=11,50 211/ 19=z11,11 28R/ 20=11,40 239/ 20=11,9%% 93/ xl;-:lc.ﬁs'5

1 FPR/ 2L=11.30 P44/ 20=12.20 4R/ 20=12.40 2577/ £20=3172.k5 chls  20=13405

K.; Ko 2ub/ 2 =12.68 per/s 17-iZ.9¢ 260/ 20=12.GU Pue/ 20=12.F0 cuTs  2C=1Ea3%

MULTIPLE TRELTMENT

1 223/ Pustl,le 2al/ 20P=12.0% 2097 17=z12.29 704/ 19=10,74
? 289/ ALl a% 234/ en=11.70 229/ Zuslla.ed Fos/ 18211439
A 23vs  2u=y),7% Par/  20=12,.60 243/ 19212.79 2217 1n8=17,28
n Pa¥/  PuT)debn 251/ £nz124.95 229/ 2u=ll.65 2597 20=12.95
S 2Y4/ te=il.hy YAKY4 19=11,26 2137 P0z13,.65 /3us jH=12,7R
6 wees 2LEil.2n 25T/ 2n=m12.R5 281/ 2uElseed g 225/ 18212450
7 2317 2i=11.8% 25727 20212.60 2467 20=12.30 ?327 1Y=12,71

# SIte TEICHRAT 21 2 1T (o608
se SIGTETICAMT 3T © LT aetl
I INCREASED ABOVE CONTROL



4

CORTHUL T1=868

&/ 1oz Lkn 13/ 17=

¥s 2um G40 11/ 19s=
167 2y=  .8n 17/ 18=
9/ 2u= +85 32/ 20=
267 2y= 1,20 S/ 18z
18/ 2yx L8 24/ 19=

T/ Pum L3R 227 20=
23/ 2y= .18 21/ 17=
35/ Zu= 1,78 7/ 20a
227 2yE lsln 13/ 20=
1R/ Z2us  L9n 28/ 20=
297 2u® 1.4% 16/ 20=
157 1= L82 97 1%9=
17 2yx oS50 15/ 20n=
€17 2v= 1.08% 107 20=

SIGNIFICANT AT £ LT 005
SIGMIFICWrT AT 2 LT (.01
DECHEASED BELOW CONTROL

cta MG/KG

«50

POMINANT LETHAL STUOY - RAT
TABLE 10
" IMPLANTS PER PREGNANT FEMALE

CUMPOUND

FUA NO

71-¢9 1 G/KG 7i-¢9
SINGLE TREATMENT

R/ 17® 47 Y4

27 20= L1190 18/

11/ 193 .58 147

16/ 20x KO 17/

127/ 20= ,60 16/

16/ 2u=  L8¢0 23/

15/ 20= 75 177/

16/ 20=  ,8¢0 177

MULTIPLE THREATMENT

v 112 18" 10/

11/ 2u=  ,5% S/

15/ 19= ,79 i27

31/ 20= 1,85 16/

PP/ 20= 1,10 157

9/ 20= 445 127

197 20= .95 18/

MONOSODIUM GLUTAMATE
T1-69

8 G/XG Tem

17= L35 55/
20= .90 1337
20=  L,70 119/
20 L85 2/
20= LA0 60/
20= 1415 7
20= .85 14/
20= .85 18/
19= .527D

1= .50

18=  ,67

20= .80

18 k3

18z .67

19,79

«2 MG/RG

17=
20z

20x

20z
20=
20=

20=

e rramesr EfEEErLCEAEEE e e r e SEAS e TEACEfesfcrmeSeSe mECmtRStstaanstesrto S ey e

3,24
.
6,65
Ex
5,95
-
Ses]
300 ™
35

.70



—-
s

€

WECw COrTHE
1 47 177=
4 hy 2léx
k] 1t/ 245=
4 Qs 22I=
5 24/ 2hAb=
5 157 23u=
7 T/ ?26=
a 23/ PaYym
1 32/ 723=
2 22/ 2hy=
3 1#/ 23b=
& 29/ Pam=
s 18/ 214=
23 11/ 2bax
7 217 ?317=

71«69

137
11/
17/
azs

8/

22/

21/

1/
13/
28/
16/

9/
15/

10/

® SIGMNIFTCAMY AT P LY 0,05
®» SIGAIFTCANT AT P LT 0ol

D DECREASED BELOVW CONTROL

UEAD IMPLANTS/TOTAL IMPLANTS

2re MG/XnA Ty~
SINGLE
2p¢=  ,06
21ls L,0%
192 .09
26b4x 13
215= .04
211= L1l
2442 09
220=  L10
MULTIPLE
261z ,037°
234 L06
248z L11
?%1= ,06
2l4=  _pe
257= .06
252= 04

NOMINANT LETHAL STUDY - RAT
TARLE 11

69 1 G/KG
TR ATHENT
H7 19%=  ,04
27 238x LUl
11/ 222% .05
16/ 237= 07
12/ 230« .55
16/ 22 .07
15/ 268 Lub
16/ 240=  ,07
TREATMENT

%

3/ 209= L01
11/ 229= .05
157 243  ,06
31/ 229z J1é
22/ 273= .08
9/ 28l® .03
19/ 2eta 08

COMPOUND

£DA NO

T1=-69

18/
23/
177

11/

107

9/
127
167
157
12/

15/

MONCSODIUM GLuTamaTe

T1-69
% G/KG
gnes  L03
2%6= 07
2abe L, 06
226= .08
251= L, 0%
239= .10
257= .07
256= ,¢7
204=  ,05 D
205z  L04
221= 05
259=  L06
230=  LO07
22%5= .05
232,06

02 MG/RG
an
26is W27
g
2022 J66
e
147=s o8]
103= o8¢
e
22bs L7
¥
253 L0330
2s1=  Lub
247,07



DOMINANT LETRAL STULY - RAT

TARLE 12

AVERAGE CORPORA LUTEA PER PHEGNANT FEMALE

COMPOUND MONOSODTIUM GLUTAMATE
£pA NO 71-49
; wEEX CONTRUL Ti=69 260 MG/KG Ti-6% HcTadd Ti-69 § G/RE Tim 22 MG/KRG
i e e em_we. swaseemmmeeAemmesEeStSoMcEee mEmrtmammEcaReReAmmmsesssee SemceeS-esSeArTEessmm-a-SSe sessee-soSeosssenSosSessoed
: SINGLE TREATMENT
1 194/ 15212,93 235/ 17=13.82 237/ 17%13,94 221/ 17=13.35 226/ 17=13.29
? 265/ 2u=12.2% 225/ 19z11,84 263/ 20:13,151 253/ 20=13,15 2557 €0=17.75
3 256/ 2u=12.8¢ 223/ 1P=12.39 260/ 19212463 261/ 20%13.¢5 221/ 2e®11.05
4 25ry 2y=12.5¢ 2o/ 20e13,20 PS5/ 20=12,75 255/ 20=12,75 cuds  1Tx12,08
5 27«/ 2(=13.7r 231/ 18#)2.83 269/ 2013445 270/ 20=13,50 ¢50/ 20212450
6. 256/ 2u=12,5n 241/ 19:12,68 256/ 20=12,70 280/ 20=14,00 265/ 20=13,25
T 2627 2y=13.1n 2R0/  20=214.00 286/ 20=16.30 291/ 20%14.55 274/ 20=m1347¢
2% K258/ Zyus12.90 230/ 17=13,53 2637 2€=13,15 266/ 20=13,30 2697 20s13,65
. MULTTPLE TRESTMENT
1| 2eé/ 2G=12.70 2607 20213,00 224/ 17=13.18 245/  19=12,.49
2 265/ 2y=13.2% 262/ 20=13.10 260/ 20=13.00 231/ 18312,#3
3 256/ 2¢4=17.8¢ 28/ 20516,40 1 261/ 19513.7471 237/ 18=13,17
4 296/ 2(F14.Hn 280/ 20=14,00 267/ 20=13.35 271/ 20=13,85
S P57/ 1b8%14.33 252/ 19=13,26 284/ 20214,20 260/ 18z14,44
6 266/ Zy=13.3n 2R/ 20=14.00 306/ 2p=15.3o**1 252/ 16=14,00
T o2ens 2y=13,00 270/ 20=13,5¢0 267/ 20=13.35 239/ 19=212,58

* SIGNIFTCANT AT P 1T V.05
#e SIGNIFTICANT AT P LT 0,00
1 INCREASED ABOVE CONTROL
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DOMINANT LETHAL STUDY - RAT
TABLE 13

AVERAGE PREIMPLANTATIUN LCSS PFR PREGNANT FEMALE

CUMFOQUND MOMOSODTIUM GLUTAMATE
FOA NO Tl-69
wiEX TNt Tl=e9 200 MG/XKG 7i~6% 1 0/RG 7169 5 G/RG TEM o2 MG/RG
SINGLF TREATMENT

1 177 1%z 1,113 2%/ 17= 1,71 4p/ 17e 2,35 23/ 17= 1,35 2%/ 172 1,67
2 317 2ux 1.3% 167 192 T4 257 260& 1,25 Tr 2o= .35**D $3s @20= 2.65*
3 11/ 2y .58 31/ 182 1.72 18/ 19= .95 17/ 20= RS . 747 20= 3.70 7"
& 13/ 2y e® 20/ 20= 1,00 16/ 20= .90 29/ 20= 1,45 102/ 17= 6,00 *"
s 2R/ 2um le4n 16/ 18z ,89 39/ 20= 1.9% 19/ 2¢= ,9% 247 20z le20
6. 2n/ Pus 1.00 3e/ 192 1,58 26/ 20z 1.30 &1/ 20= 2,15 12/ 20e .60
7 387 24yx 1.Bp 36/ 2r= .80 3K/ 20% 1.90 34/ 20T 1.70 137 2¢= -3
" Y7 2ue &% 16/ 7= .59 23/ 206= 1,1% 10/ 20 50 22/ 29= l.l¢

MULTIPLF TREATMENT

1 31/ 2vs 1,58 19/ e2f=z  ,95 18/ 17= .88 41/ 198 2,16
4 16/ 2u= 60 2R/ 20= 1.40 31/ 20= 1,55 26/ 1Bz 1,64
3 21/ 2u= 1,08 40/ 20= 2,00 18/ 19 .65 167 18z B9
4 4R/ 2y¢s Z2ebn 29/ 2rz 1,45 38/ 20= 1,90 18/ 20= .90
5 44/ 18z 2,44 38/ 19= 2,00 117 2u= .SS*D 307 18z 1,67
L] 22/ 2¢= l.1a 23/ 2r= 1,15 25/ 20= }.25 27/ 18= 1,50
7 237 2uv= 1.15% 18/ 202 ,9¢0 21/ 20= 1.05 T/ 19= 37

4 SIONIFTCANT AT P LT 0o€S
s SIGNIETCAMT AT P LT V9]
D DECREASED BELOW CONTROL



COMILANT

wEEX
2]
H PKG
1 15
2 29
3 I
L) 2n
b -7 21

o

[ 2
7 2c
8 20
1 20
2 20
3 20
4 4 ray
S 18
6 20
7 20

LFTHAL STUPY OF COMPOUND T1-69

VERILLE CONTRDL

e .-

N FFRT,
kTn  INDEX CHISO

-—- _————- -

N
el
-
-~
[
=)
.
(]
=)

20 1,06 0,00
20 1,00 0.00
20 1.00 0,00
n 1.00 0,00
0 1460 0,00

2n 1.00 0,00

n 1.00 0,00
2n 1400 0.00
2n 1.00 0.00

2n 1.00 0,00

2n 100 0,00

2n 1.00 0,00

- - - - -

CHI=SLY
Ti=69
N N
PRG MTp
17 20
19 2o
18 20
2¢ 20
18 2o
19 2o
26 20
17 2¢
20 20
20 20
20 2o
20 290
19 2¢
20 2o
20 20

TABLE 14

200 MG/XG

FERT,
INDEX

+85

«90
l1.00
00
«95

1.00

ARE TFST OF THE FERTILITY

7169

N

N

CHISG  PRG MTp

0,00

17
20
19
20
20
2g
20
20

29
20
20
2¢
29
20
ee
20

MUNOSODIUM GLUTAMATE

INDEX

TRE ATMENT

MULTIPLE TREATMENT

0,00
0.00

17
20
19
20
20
20

20

20
4
20
20
20
20
20

{} DEGPEL CF FHREEDOM)

1 G/KG
FERT,
INDEX  cHISUC
«85 16
1,00 0,00
+95 000
1,00 0,00
1400 Q00
1.00 0.00
100 0.00
1400 0.00
«85 1e44
1.00 0.00
+95 0.00
1,00 0,00
1.00 .53
1.00 0.00
1,00 0400

- - - o - -

71-69
NN
PRG MTp
17 2¢
v 20
20 20
20 2o
20 2¢
20 20
20 20
2v 20
19 2¢
18 20
18 20
29 <o
18 20
18 20
19 20

S G/XG
FERT,
INDEX  ¢RISQ
B85 .16
1.00 0,00
1,00 0,00
1,00 0,00
1,00 0,00
1.00 0,00
1,00 0,00
1.00 0,00
295 - 0,00
»90 53
90 253
1,00 0,00
«90 .28
+90 «53
.95 0,00

P T T L T P Y T S

TeM

N N

PRG MTQ
17 <20
¢p 20
20 €0
17 2o
20 &2
0 2¢
20 20
20 2u

o2 MG/KG
FERT .
INDEX CHISO
o895 16
1,00 0,00
1,00 0.00
.85 1,84
1,00 0.00
1.00 0.00
1,00 0.00
l.00 0,00



.

BOMINANT LETHal STURY OF COMPOUND T1-69 MONOSOUTUM GLUTAMATE
TABLE 15

CHI-SCUARE TEST OF THE NFATH INDEX (1 DEGREE OF FHEEDOM)

wEEX VERILLE CONTROL 71-69 200 MG/KG T1=069 1 G/%6 71-69 -

N ~ nEaTK N N CEaTH N N VLATH M N DEATH
N Pen  INOEX CMISG wpT PG INDEX  CHMISO wn1 PRG  INCEX  CHISW «DI PRG INDEX

- men wamas caasee ——- - P e —e- veeae saem= -—— wmm  wmmw—

SINGLE TREATMENT

1 e 15 27 0.0D 6 17 »35 02 7 17 k] 26 5 17 «29
2 S ?a .25 0.00 s 19 .26 .07 2 2o : .10 .69 11 20 .55
3 T ?a 235 0.00 11 18 W61 1.65 8 19 Y ane & 20 «3u
6 8 ?n 40 0,00 le 20 .70 2.53 7 2o 235 0400 7 20 .35
S 11 2n +55 0.00 6 18 «33 1.03 9 2¢ .85 .10 6 20 «30
6 11 2n .55 0,00 11 18 .58 .02 10 €p «50 0,06 11 20 <55
1 T 2a 35 0,00 10 29 «50 Lol T 2n »35 W11 11 20 $55
8 10 20 50 0,00 a 17 .67 ,02 A 20 040 .10 9 20 o465

MULTIPLE TREATMENT

1 1= 7n 5 0,00 3 20 a5 lz.z2wP 2 19 L12 12,36#D & 19 .32
2 13 »n W65 0,00 1 20 55 0 7 2o «35 2450 7 18 .39
3 R 2n .40 0,00 14 2o W70 2,53 10 19 .53 22 7 18 .39
6 12 7n W60 0,00 8 20 W60 .50 1 20 W55  0.90 & 20 .30
5 8 1A 46 0,00 8 19 42 L04 11 20 +55 W1 6 18 .33
6 6 7n 30 0,00 B 2¢ 40 o11 8 20 40 o1l 8 18 4é
? 9 2n 245 0,00 7T 20 35 .10 9 20 45 .10 1119 .58

Significunt at P LT 0.05
#*  Significant at P LT 0.01
I iecreased below control

G/RG

S.To#D

1,65
.07

2.53
.12
o34

2%

N
L

13
18
18
17

16

10

N
PRG

20
20
17
20
20

20
20

25
+50

-1

b,06%
10,03
10,67 **
12,48

1.8¢

2.8¢
o4l

v



APPENDIX A

STATISTICAL-PROCEDURE FOR EVALUATION OF
DOMINANT LETHAL DATA WITH A DESCRIPTION
AND EXPLARATION OF THE COMPUTER PRINTOUTS




Serial Number:

Title:

Deck Name:

Abstract:

Originator:

Revised:

———

Datg:

Memory Requirements:

Input:

Qutput:

System:

Program Abstract

KSH009

Chemical Mutagenicity Study

KLUTE

This program performs statistical calculations to
determine the mutagenicity of certain chemical

compounds .

Jim FEusebio
June 1972

Kathleen S. Himmelberger
February 8, 1974

1342368

Data deck

Printed output listing input data and results of
several statistical tests (CHI-SQUARE test,
ARMITAGE test, T-test,regression fits, PROBIT
analysis, analysis of variance.

ChC 6400
FORTRAN IV

Scope 3.3




Pro~ram Nescrintion

The program which performs statistical .calculations using the autopsy
data of female rats is called KLUTE. KLUTE is written in FORTRAN IV for
use on the CDC 6400. Because storage requircments of the program excecded
available memory, it was necessary to usc overlays (see SCOPE Reference
Manual, 6000 Version 3.3, pp 6-14 to 6-18). Therefore, card decks must be

joaded in a specific order.

Although KLUTE was designed to allow as much flexibility in experi-

mentation as possible, there are some criteria which must be satisfied:

1. The maximum number of test groups is included in the first week.
After the first week, groups may be terminated. (Some studies mate the

single~dose groups for eight weeks and multiple~dose groups for only seven.)

2, There are at most five single-dose groups and five multiple-dose
groups, The program will handle experiments using only single~dose groups

or multiple-dose groups.
3. A control proup exists for sing1e~dose‘and/or multiple—~dose groups.

4, All males in the control group are mated in the first week, If a
male should die during or after the first weck, no data cards appear for
him from that time on; however, there must be at least one data card for
him in week one, Control group males are numbered consecutively beginning

with 1,

5. HNumber of each variable should not exceed the following:

Variable Maximum
Males . 20/group
Females 100/week
Jjeexs in study - 8

Ferales wated to each male 80/8 week period




STATISTICAL PROCEDURE
FOR EVALUATION OF DOMINANT LETIUAL DATA

Introduction

In order to determine the mutagenic potential of selected food
additives and chemicals, Stanford Rescarch Institute has conducted
several dominant lethal tests in mice and rats., Although individual
tests differed slightly in details, basic test.procedures were to
administer compounds orally at different dose levels and frequency to
groups of males, These males, as well as control group males for
both the single and multiple~dose groups, were mated with two virgin

females.

In studies using mice, females were examined daily for the presence
of a mating plug {readily detectable in the mouse). When a plug was
found, the female was replaced with a new virgin female., Fourteen
days aiter idenﬁifying the mating plug, the females were sacrificed,
and total implants, early-deaths, and late deaths were counted. This
continuous breeding and examination procedure was continued for seven

wecks,

In studies using rats, females were removed after seven days of
cohabitation with the males and replaced with new virgin females.
Fourtecen to eighteen days after first day of breeding, females were
sacrificed and total implants, early deaths, late deaths, and total
corpora lutea were counted. This procedure was repeated for eight weeks

in the single dose groups and scven wecks in the multiple dose groups.

Autopsy data for cach female was coded on work sheets and then
punched on computer cards. These data cards, as well as a few cards
describing the particulars of the project (duration, number of test groups,

nunmber of mated females, etc.), comprisc the input to the KLUTE progrant.

A-3
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Input
Input to the KLUTE program is a card deck, which was briefly

described in the introduction,

Outnut

gutput from KLUTE includes a printed list of the input data and

results of several gstatistical tests.-

KLUTE performs the {following operations (where each statistical

calculation is done once for each week's data):

1. The data cards are read and stored in central memory while a
check is made to verify that the number of corpora lutea is greater than
or equal to the anumber of implants. If any data fail this check, the
run is aborted and the data are returned for review, The entire set of

input data is printed out,

2. The fertility indéx (the number of pregnant females divided by

the number of mated fomales) is calculated.

3. The chi-square test is done to compare each dosage level to the

control on fertility. Let:

-
i

no. of mated females at dose level i,

n. = no., of pregnant females at dose level i.

A~4




Then the chi-square 2 x 2 tables are of the form:

and chi-squared (with 1 degree of freedom) is:
2
(N 48 ) (n (N =n )=n_(N_-n )| =(N +N }/2)
o i"7' o 1 1 i o o o i
X, = (corrected for

(n +n ) (N -n 4N, -n ) (N ) (N ) continuity)
o 1 o o i 1 o i

where the subscript o represents the control group.¥*

For each dosage group (including the control group and TEM&, the following
is printed out: the number of pregnant females (N PRG), the number of mated

2
females (N MTD), the fertility index and X

4. Armitage's test for a linear trend in proportions is applied to the
fertility index. The formula for this calculation is found on pages 246-248
of "Statistical Calculations” by Snedecor and Cochran, 6th Edition, Iowa
State University Press, 1§67. Using the notation of (3) above, we have

a 2 x 3 contingency table of the form:

dose 1 dose 2 dose 3 row totals
n n n t
1 2 3
N.-n N =-n - -
1™ P NS n3 T-t
Column N N N AT
Totals 1 2 3
Armitage's "chi-square” is given as X(C 1" Xf, where C=3 and
2 2
" e 2 2 n t
xz ) I(TLnx toNX) 2 T (Zﬁ - T )'
- 2 70 Y-
Y R Iy T SO T ) (- t(T-t)
r® :
*In ald L$TT?, Mo sinele-dose treatment groups are comparced with the sinple-

dose contral proup and the multiple-dose treatment groups compared with the

multiple=dose cantrol goraup,




where Ynx stands

3 2 3 2
1or 7.

nx , L 2 for © nj y ctc., and the x are
i=1 11 N —

i
the dosage levels.

This calculation is5 then repeated with x replaced by log x.

The Armitage
test is also applied to the following 2 x 4 contingency table:

Control

dose 1 dose 2 dose 3
I
no n1 n2 3
No-no Nl—n1 N2—n2 N3-n3
o

In this case, C=4.

The printout for the Armitage tests includes the degrees of freedom, the

number pregnant (N PRG) and the number mated (N MTD) for each of the 3 or 4
. 2 2

groups included in the tests, plus X(C-l)' X1 and their difference

(labeled ARMTG CHISQ).

&

\A'.

The t-test is applied to determine significant differences between
the average number of implantations per

pregnant female at a dose level,
and the average for the control. Let

ni = no, of pregnant females at dose level i.

u =

ij

total no. of implantations for pregnant female j of dose i,

Then, : n,
U, o= e T ou
1 n1 =1 ij
n,
i 9
S = ¥ (u, -u.)
i
i =1 1J

A-6




The T-statistic {»or dose i has n + n -2 degrees of frecedom, and is equal to:
0. i

-
o] i
t =
i 2 2 ) .
& 4+ S, 1/2
o i 1 + 14
n n |l
!

The t-test printout gives, for each group: the number pregnant (N PRG),
the mean and standard deviation of the number of implantations. The
absolute valuc of T and the degrees of freedom (DF) are given for each

treatment group and for TE.

6. A regression fit of the average number of implantations,ﬁi, is

made “or both the arithmetic and logarithmic dose(&i and log xi)to see
which is better,

These two fits include the data from the three treatment groups only.
A third rcéression using tﬂe-xi as independent variables includes data

from the three treatment eroups and the control group.

The regressions are computed as follows:

Let N = the number of observations, i.e., the total number of pregnant
females in the groups used in the regression,

X = the valuec of the independent variable (dose or log dose)
for the i-th female. |

U = the value of the dependent variable (number of implantations)

for the i-th female.




Then,

N
. N = l <
XBAR = X = § %y
Sp X = standard deviation of the Xi
1/2
= 1 ss ,
N-1
N 2 .
where SSx = T X, -X)
i=1
1 N
UBAR =y = = £ U,
N . i
i=1
sDuU = standard deviation of the Ui
1/2
l c
= %01 SQU s
N 2
where S5 = ¥ (u,-u),
U . i
i=1
!
4 S_. = X, X -0).
an - i?l ( i }\)(Ui 16))

. From these gquantities, we com ute:
'

B = estimatce of the slope of the regression line
= S SS '
v’ 55y
A = estimate of the intercept of the regression line
. U - BX,




Also,
VARU.X = wvariance of U about the rcg}cssion line
\2
B S5y (vaj /55y
- N-2

and from this is computed,

VARB = variance of the estimate, B
VARU.X .
= "7ss
X
VARA = variance of the estimate, A
2
1 X
= VARU.X |- + ——
N SS
X
VARUBAR = variance of U,
_ VARU.X
- N
and
CV U,X = coefficient of variation of U about X
1/2
. (VARU.X) /
hi]

And finally we have:

TB = the t-statistic for testing the hypothesis that the regression
slope is zero
R
= WVAR u-
DF = nunber of degrees of freedom for TS

s N - 2 ‘




7. The preinplantation lons, y1J is caleulated for cach pregnant

female, j, as the number of corpora lutea, vij' minus the numbcr of

implantations, u,j. Then the Frecman-Tukey transformation is applied
i .
to y. 6 as folilows:
YIJ

"y

P 1
f = = r £

i Ry g 13

™

2 - 2
s“= ¢ (£, -1,

S ij 1

where ni, and no are defined above (step 3).

Then t, =

The printout gives, for each group, the number of pregnant females

(N PRG), the mean and standard deviation of the fij's. For each treatment

group and for TEM, the absolute value of ti (T),and its degrees of freedom

(DF) are given.

8. The nunber of dead implants, zij’ for each female, j, is the
sum of the early and late deaths. The t-tes

st is applied to determine signi-

ficant differences between +he averape number of dead imnlants per pregnant
3 '3 <

female at a dose level and the average for the control by repeating step S

above with o.. substituted for u...
13 33

A-10




0. The nunber of pregnant femules with one or more dead implants, o
is calculated, In “he printout, the m, are referred to as N WDI (i.e.,
“number with dead 1mp1cnts").

10. The chi-square test and Armitage's test for a linear trend is
calculated for the proportion of pregnant females with one or more

dead implants,

by repeating steps 3 and 4, above, with mi substituted for ni, and ni
substituted for Ni. .
In the printout, the ratio,p , is called the "death index", in

analogy with the fertility index,

11. The ratios, pi, computed above, undergo a prnbit analysis
to determine whether the probit of this proportion is linearly related
to the log dose. Computer subroutine PROBT, from the IBM System/360
Scientific Subroutine Package Version 111, is used to compute A and B

2 R ~
and the X statistic for the regression eqQuation,

P = A+ B*lbg X,
i i

where Pi is derived by the program from
P -5
i

/ N_(0,1)dx = p_.

-0

(Nx(o,l) is the ncermal curve, with a mcan of 0 and a standard deviation

of 1).

-

12, The number of dead iwplants, z, ., and the number of total
1)
implants, uij' arc cxlculated for cach preghnant female, j. The Freeman-Tukey
transformation and subscquent t-test is applied to this data by

repeating step 7, above, as follows:




. 7 . /Z,:+1
f. . = sin v ) + sin . S 0 S
ij w, V\x vl
ij ij
ny
o= L1,
Py 3=1 J
n .
2 i .2 )
s’ = I £ - 1)
1 j=1 ij b
P -7
£ = o 1 1/2 )
i SZ N Sz
o i 1 1 .
T T th
no + ni—z o i

13, Five one-way analyses of variance are performed on the control

groups' data. The five variables analyzed are:

a. Number of pregnant females,

b. Number of implan{ations per pregnant female,

c¢. The pre-implantation joss (as defined in Step 7) per pregnant
female,

d. The number of dead implants per pregnant female,

e. The ratio of dead implants to the total implants per pregnant

female.

In view of the fact that none of the variables on which the one-way
analysis of variance have been performed is even approximately normal in
distribution, the probability levels associated with thesc analyses of
varianhces are necessarily approximate,

For casc a., Ryj equals 1 if female j assigncd to male k became

'n

pregnant; otherwise RT' cquals zero, For cases b. through e. the tabulation

S

{s linmited to data for prognant {females; 1.0, R}' equals the value of the
N

specifiod variable for female j assigned to male k if the female was pregnant;
data for pon-prognont femnles are excluded,

FOr Case Q. Lk cquals the number of females assipned to malte k.
For cases b, theowth ooy ‘W' cquals the nunber of females assipned Lo

v

pale ko Lhal became propnant,




e e e e e b il

For cach of these variables the ANOVA calculations arc as follows:

M is the muber of males

Lk
- 1
Kk Lk =1 k3
M
- 1
R = -— z R
M k=1 k

Then, thé sum-of~squares-within-males = SUMSQw

the dcgrccs—of~frecdom-within—males = DFw

M
= E (Lk"l) »
k=1 .
suMsQ
and the mean-squarc-within-males = MEANSQW = ——EF——~— .
M _ _ 2
Similarly, the sum~-of-squares-between-males = SUMSQB = Iz L (Rk~ R) ,
=1
the degrees-of-freedon-between-males = DFR = M-1,
sumsQn
and the mean-square-beiween-males = MEANSQB = —BF——— .
MEANSQB B
"ing 1 ‘-rati bS] T e
Finally, the F-ratio is F MEANSQW

In the printout, these quantities are 1abeled without the subscripts,
but the "within" and "betwcen' quantitics are identified by the page heading.
Also, the total-sum-of-sduares: = SU.\ISQw 4 SUMSQU
and tts doprecs-of-freedon

M

2. -1,
= d k

ape printed,
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14. The t-test is applied to determine significant differcnces
between the average number of corpora lutea per pregnant female at a

dose level, and the average for the control. Let

n, = no. of pregnoant females at dose level i.
Ci' = total no. of corpora lutea for pregnant female j of
J
dosc 1.
Then, n .
i
- 1
C = e z C
i ni 3=1 ij
ni
2
s; = L (€ 7€)
3=1 J

. .

The T-statistic for dose i has n0+ n1—2 degrees of freedom, and is

equal to:

- C
Co i
ti =
2 y 1/2
5, * 54 11
+ n -2 H +F_
no i i/J

The t-test printout gives, for each group: the number pregnant
{N PRG), the mean and standard deviation of the number of corpor2

jutea. The absolute value of T and the degrees of freedom (DF)

are given for each treatment group and for TEM,
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APPENDIX B

RAW DATA AND STATISTICAL ANALYSES
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1.

~i

@
.

10.

11.

12,

13.

14.

15.

Raw Data
Week 1
Vieek 2
Week 3
Weelk 4
Week 5
Week 6
Week 7
Weel: 8

Armitage test for a Linear Trend in Proportions for
the Fertility Index - Dose Levels

Armitage Test for a Linear Trend in Proportions for
the Fertility Index - Log of Dose Levels

Armitege Test for a Linear Trend in Proportions for
the Fertility Index - Dose Levels and Controls

T™Test of number of Implantations

Regression Fits of the Number, U, of Implantations
Dose and Log Dose - Control Exluded

Regression Fits of the Number, U, of Implantations
Dose - Control Group Included

™~Test of the (Transformed) Pre-Implantation Loses

T-Test of the (Transformed) Number of Dead Implants

Armitage Test for a Linear Trend in Proportions for the
Death Index — Dose Levels

Armitage Test for a Linear Trend in Proportions for
the Death Index - Log of Dose Levels

Armitage Test for a Linear Trend in Proportions for
the Fertility Index - Dose Levels including Control

Probit Analysis of the Proportions of Females with one
or more DNead Implants

T™Test of the (transformed) Number of Dead Implants over
Total Implants

Control Group ANOVA for the Number of Pregnant Females

Contre! Croup ANOVA for the Number of Implantations Per
Pregnont Femalos

Control Croup ANOVA for the Pre~Implantation Loss per
Propnant TFemalco

Control roup ANOVA for the Number of Dead Implants
pey Fenale

Control Croup ANOVA for the Roetio of Dead Implants to
Totul Implants per Yemale

T™Teut of the Humbor of Corpora Lutea in Pregnant IFemales

o

Page

11
16
21
26
31
36

10
15
20
25
30
35
38

39

40

41
42

43

44
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47

48
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53
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DOMINANT LETHAL STUpY OF COMPOUND T1e-69 MONOSODIUM GLUTAMATE PAGE 3

EARLY LATE COxPORA

TesT MALE FEMALE IMPLANTS DEATHS CEATES LUTEA
MATERIAL wEER S/M  [OSE WO [ 28 PREG L R [ R L R L R
TEM 1 § .00020 11 21 Y 6 & 0 0 0 0 8 7
TEM 1 3 L0020 11 22 Y 5 7 0 0 2 1 5 7
TEM 1 S L00020 12 23 Y 5 0 0 0 0 5 &
TEM 1 S .08023 12 24 Y 5 7 0 ¢ ] 0 6 7
TEM 1 $ .05238 13 25 Y 9 3 2 1 0 o ? 5
TEM 1 3 .g852C 13 25 ¥ 2 4 8 0 3 2 4
TEM 1 S 00020 14 27 Y 5 & [ Q ¢ [ 5 ¢
TEM i S L00420 14 28 ¥ 5 6 0 0 1 2 7 &
TEs 1 $ L,00020 15 29 Y & T 0 ¢ 3 2 [ 7
TEwW 1 S L00070 13 30 Y & 6 0 ] 2 2 & 7
TEH 1 5 .00020 16 31 N 0 0 0 ] 0 0 ] 9
TE= 1 S .00620 16 32 Y 8 & 0 0 3 3 8 6
TE™ 1 s L,00p20 17 33 Y 9 3 0 0 - 0 e -]
TEM 1 S L,00020 17 34 N ] 0 )] ] ¢ 0 ] 0
TE 1 S  .30p20 1B as A 4 5 0 0 ¢ 1 7 8
TES 1 $ .i0022 18 36 Y & 5 ] ¢ 3 3 6 7
TER 1 5 L.00020 19 37  { 7T s 3 2 ¢ 90 9 &
TEM 1 $ .00020 19 38 Y T & 0 0 & 3 7 7
TEH i S L00020 20 39 Y 6 8 0 0 [4 i 7 8
TEM 1 S .00020 20 40 N ] o 0 0 0 0 0 0
CONTROL 1 M 00000 1 1 Y 8 a 1 0 Y 0 10 7
CONTROL 1 M on,00808 1 3 Y 2 s 4 ] 0 0 8 5
CONTROL 1 " 0,00060 2 3 Y 2 ] 1 1 0 1 3 8
CONTROL 1 M 0,00c00 2 4 Y 6 3 2 0 1 3 T A
CORTROL 1 M 0,00000 3 5 4 3 9 1 2 ¢ 0 3 9
CONTROL 1 M 0,0000¢0 3 [} A4 L3 7T Q 0 /] 1 S 7
CONTROL 1 M 0.00000 4 7 Y 5 7 2 1 0 0 S 7
COHTROL 1 M n.00000 4 8 Y T s 0 2 0 0 7 6
CONTROL 1 M 0,00000 5 9 Y 10 & 0 1 ¢ 0 11 4
CONTROL 1 M 0.00006C 5 10 Y 4 8 0 0 0 0 4 8
CONTROL 1 # 0,00000 6 11 Y 5 1 1 0 4 1 10 4
CONTROL 1 ¥ n,06000 6 12 Y 5 7 1 ¢ 0 4 6 7
CORTROL 1 M 0.00000 7 13 Y 4 9 ] 2 0 0 & 10
CONTROL 1 M 0,00000 7 14 Y T 7 1 0 0 0 7 7
CONTROL 1 M n,00000 8 15 Y 4 & 0 0 (] 2 S 7
CONTROL 1 ¥ 0,00000 8 16 Y 7 s 2 [+ 0 0 7 5
CONTROL 1 M 0.00000 9 17 Y 6 & 0 0 0 0 6 5
CCNTROL 1 ¥ 0,00000 9 18 Y 10 r's 0 0 (4 1 10 4
CONTROL 1 M n,00000 10 19 Y 0 3 0 0 0 0 4 7
CONTROL 1 M 0,00000 10 20 Y 3 =1 0 0 ¢ 0 3 8



QOMINENT o Twu! STURY 0F COMPOUND Ti=69 MONOSCLIUM aLUuTaMale PAGE @

EARLY LATr CORPLNA
TF sl MALE FEMALE IMPLAMNTS DEATRS  DEATHS LuTES

MATERIEL  WwFER  S/M NORF NO . MO o FHEG, L b L S L H L s

T1-69 } vooLJeuroy sl Kl Y 7 L] 0 ] v il 7 CY

s Tiaky ! L I S | 52 Y 4 3 1 1} Q 3] 4 <
i 7169 1 M ,20000 62 A3 Y LA o0 0 0 9 ¢
X T1=69 } “ 20000 42 Ha Y 3 R ) v u ¢ 3 H
71-69 1 M ,20000 43 KS v & 9 a ¢ 0 0 6 9
71.69 1 Mo, 20000 43 RS Y I3 9 [ i} 0 il 4 9

Ti=69 1 Mo L,20000C 44 RT Y 2] A 0 ¢ 90 u 8 4

Tleb9 1 Mo ,20000 46 a8 Y 4 [ 0 0 v I 4 H

TieEY 1 Mo L,20000 4% ng Y E] 4 0 0 9 9 9 5
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Ti-69% t M 2000y 46 92 Y B 3 ¢ 0 0 ¢ £l 4

T1-69 1 M L,20000 &7 93 Y 7 4 0 [+} 0 n 7 &
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167 % Mo L7000 4R 395 Y 10 [y { ( 0 ¢ 10 3

Ti-69 i Mo L70000 48 96 Y 1 7 0 4 0 n 5 10

7169 1 M 76000 69 a7 Y 7 6 0 g i 3 8 o

Tlwt9 i M L200CU &S 98 Y 3 7 1 ¢ U 0 & 8

Ti=hY 1 Mo z0n00 B 59 Y & ) o u 0 0 8 LY

71-69 1 M L,20000 50 100 Y 3 1 ¢ [} ¢ M 4 19

7169 1 M 1,00000 S1 101 Y 7 4 0 v 0 b} 7 5

T1=69 1 M o1,00000 51 102 Y 7 S n v ¢ 0 7 S

71=69 1 M 1,00n00 57 103 Y & [ 0 ¢ Y} 0 5 &

71-569 1 M 1,00000 52 ina \ T 6 o v 0w T8

T1=69 1 ® 1,00000 53 155 Y [ R n L ¢ ¢ [ ]

Tles9 1 M 1,00000 53 ins ¥ [} & ] v G 0 6 6

7169 1 M o1,00000 S 107 Y 3 4 0 u 0 0 8 4

71=69 1 M 1,00000 5S¢ 108 Y 6 5 r G 0 0 8 )

71-69 1 M 1.00000 55 109 Y [ 7 d b} v} 0 7 7

71269 1 M 1.60000 S5 119 Y e T 0 ¢ i} 4 8 7

T1=469 1 M 1,00000 56 111 Y 7 3 0 v [} ¢ 7 ®

7149 1 M 1,00000 56 112 Y 3 R o ¢ i ¢ 4 8

711-69 1 M o1,0800C¢ S7 113 Y 4 [ ] v 0 0 4 9

4 71-6% 1 M Y,00000 57 11a N ] 0 0 0 0 g 0 0
Tle69 1 ¥ 1,00000 Sd 115 Y [ [ 0 U Q ] 5 8

71-69 1 M 1,00000 68 116 N 0 0 o U ] 0 v 0

T1=69 1 M y,00000 59 117 Y b & 0 U 0 ] 9 6

T1-69 1 M 1,00000 59 118 N v 0 0 0 0 0 U U

71-69 1 M 1,90000 o0 119 Y 7 [ U ¢ 0 1 8 7

7169 1 M 1,00000 60 122 Y [ 6 0 0 i 0 7 6



AOMINANT L ETral STURY OF COMPCUND T1-6% MONOSUDTUM GLUTAMATE PaGE &

EARLY LATE CORPORA

TesT MALFE FEMALE IMPLANTS DEATHS DEATHS LuTea
MATFRIAL  ®FER  S/7M DOSF NU N0, PREG, L ] L R L W L K
Tl=69 1 Mos,rangy 61 121 Y 6 5 1 4 [/ 0 & S
71 =69 1 Moe,nnend 61 122 Y 5 8 0 v 0 0 6 9
T1-69 1 Mo non0e &2 123 Y 8 s 9 0 0 0 9 5
7169 1 MoR.00000 62 124 \ 5 6 0 ¢ 0 0 6 8
7169 1 M ,000006 63 i2% Y 2 2 0 ¢ v ¢ & 4
Tis69 1  8,00000 63 1e6 Y 5 6 1 3 0 0 S 7
T1=69 1 M oB.00000 54 127 Y 4 7 0 1 [4 0 4 a
T1=-583 1 v £,00000 64 128 Y 7 [ 0 0 0 [+} 7 [
T1-69 1 M 8,00p006 65 129 Y 6 9 4 0 0 0 (] S
Tlend 1 M R O0Q00 65 139 Y “ 0 ¢ 0 [\ 0 4 -}
Ti-59 1 Y oR,00000 66 131 Y 8 & 0 o 0 ¢ 8 6
7169 1 “ €,060000 66 132 Y 7 4 0 0 o 0 7 4
T1=69 1 Mo o000 67 133 Y ] 2 0 4 4] 1] 6 5
Tie69 1 ¥ R.00000 67 134 4 S & ] 0 ¢ 0 5 [
7169 1 M S,00060 68 135 Y 5 6 ] 0 0 0 6 6
7)1-69 1 M E,00000 68 136 Y 7 6 0 0 1 0 7 6
7169 1 o8, 00000 69 137 N 0 0 0 ¢ 0 0 0 0
T1=69 1 M ®,00000 69 1358 \ 7 4 1 1 ¢ 0 7 4
71-69 | M o5.00000 To 139 Y 6 8 0 v 0 0 & 1le
T1=69 1 M =,00000 TC 140 Y 0 & 0 1 0 0 6 &
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TEm s S WJh0gZu 1R 3% Y 3 7 i -] v 4 3 7
TEm S S L.u0r2u 1R 36 Y 9 < 2 G 1 2 10 S
TEM 5 §  L00r20 19 37 Y [ 3 [4 u 0 0 -] 3
TEmM 5 S W.r0n2v 19 38 Y -} < 7 2 ¢ V] =3 =
TEM [ S  .00020 20 29 Y ) 7 1 ? ¢ 0 5 8
TEM 5 S .00n20 2¢ 40 Y 7 2 [ A 1 1 8 3
CONTROL s M or,00000 1 1 Y 9 [ ¢ o 0 0 9 6
CONTROL S M on,On0NnG 1 2 Y s 2 ? U 0 o 8 3
CONTROL a v oA, 00000 2 3 Y 3 7 0 ¢ v v 8 7
CONTRUL S ¥ N, 000006 ? % Y 5 9 0 v 1 n 6 9
CONTROL s M a,00000 3 5 A 7 LS 0 0 0 ¢ 8 &
CONTRUL s Mo 0000 3 & Y 7 4 ¢ [} [4] [« B 4
CONTHOL % M N, 0000 4 7 Y 10 5 0 0 0 0 10 7
CUNTRGL S ¥ r,00000 4 8 Y 9 S [¢] ¢ 1 [ 10 5
CUNTROL 5 M N, 00000 [ 9 Y 7 & ] 0 0 (] 8 &
CONTROL S M n,00000 s 10 Y 5 1 ¢ v [} 0 5 11
CONTHUL S M oP,00G0U & 11 Y c 0 [¢ 0 0 0 6 6
CONTROL g Mor,0000U & 12 Y < 9 8 1 [3} 0 4 9
CUNTROL S # p,00000 7 13 Y 1o 4 4 2 U v 11 8
CONTROL ) M oa, 00000 7 164 Y f 2 o ¢ v v 8 [3
CONTROL -} M0, 00000 8 15 N [4 0 4] G 0 G 0 0
CONTROL S M n,00C0V R 16 N v [ 0 v 0 Q ¢ [{]
CONTRUL s 8 0,00000 9 17 Y 6 7 0 ¢ [1} 0 6 7
CONTROL & M on,00000 9 IR Y 9 & 0 [ 2 ¢ 9 6
CONTHOL 5 Mo, 00008 10 19 Y 7 7 [} v v 1} 7 8
CONTRUL 5 ¥ oa,n0000 10 e Y [ (] 1 0 [V 0 7 7
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71=fk9 5 w2000 6 ¥4 Y ~ 4 n } 0 0 6 4
Vit ) Mo 2orng 472 R3 Y 7 [ 0 Y 0 & 7 [}
7149 < Mo LP0NN0 42 Ba Y 4 [ 0 1 v n 7 6
Ti=69 L) v 20000 43 RS Y I4 & ¢ 1 ¢ 0 “ 6
Ti-k% 5 Vo L,20n0u 43 s Y z ie d i v i} 2 10
71 -k (3 M LPOREN a4 &7 Y 4 3 4 1] G 1 5 5
7T1-69 5 Mo L20r00 46 88 Y 0 2 hd v Yy 0 & 7
71-69 g L L20000 4% (3] Y 4 10 [ { 1 n 3 11
Ti=&9 o Mo Gelany 45 99 Y 5 7 4} 4] 7 8 [ 7
71«69 < #2006 00 66 91 Y & ¢ [\ 0 0 0 [} &
T1-69 e v, Pnn0n 45 LY d \J 8 [ 0 1 0 0 9 [
Ti-69 5 # L2000y 47 93 Y to1l 5 0 [ ¢ 0 11 L
71869 S Mo LPan00 | 6T ETA Y H & 0 [V 11 0 16 7
Ti-69 s Mo LP0N0L 4R 95 Y 7 7 ¢ v v f 7 7
7la69 L] Mo ,20n00 4R 96 N [ i} [i} ¢ ¥ 0 0 [
TlabS 5 M 20000 49 Q7 Y ® H 1 U [ G 6 &
T1-69 L) ¥ L,20000 49 o8 Y “ Q 0 1 1] ) 4 S
71-69 S MoL20n00 B0 %9 Y 7 ¢ ? ¢ )] v H 9
T1-69 ) M ,20000 %0 100 Y 7 S 0 ¢ v ¢ 7 [N
7169 5 Moy, o000 S1 1r} Y “ 7 1 i 0 n 5 7
71=69 s MorLoiccy 51 1102 ¥ 4 1n " 3 ¥ ¢ & 10
1-59 5 ¥oy.t00on 52 103 \ 6 s 60 0 6 5
T1-69 < FoyL0000u 52 1ta Y 5 7 U [§ 4} & 5 7
Ti-69 5 Moy ,nne00 %3 105 Y LA ¥ 1 [0} 0 0 9 11
Tl-69 B M1, 0000 83 1ok Y “ [ 1 ¢ Y 0 10 6
71-69 5 M 1,00000 Se 107 Y 7 9 4 M v 0 7 9
T1-69 S Mo, 00000 54 1pA Y [ 2] 1] v 0 n [ [
Tl=69 - M O1,60000 5% 108 Y 9 5 1 ¢ 0 n 9 5
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T1-0649 4 Moy ,n0nCe S6 111 Y [ & ¢ U 0 ¢ 6 H
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T1=69 S Moy.c0n00 97 114 Y T [} [ [§ 3 3 7 R
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T1=tS ) Mo ppnnd RA) 121 Y " S 1 [ (V] U 10 [J]
T1-89 - mo= rcopne A1 122 Y L 4 o # ¢ ] El 4
T1a69 5 ¥ ®,00000 62 123 Y 6 7 0 ] 0 0 7 7
11-69 =] M oc,.non00 62 1724 Y 7 & 0 v 1 [4} ! 9
7169 & M ©, 00500 63 125 Y -] 7 [d ] Q ¢ 7 7
T1ak9 9 % =,0000u 63 126 \] 5 2] 4 1 0 1 5 8
T1eby S M o5, n0nny 64 127 Y [ 7 0 [{ v v (-] 7
TimhS L [ R R o BV IR Y S 178 Y 7 [ 0 [ 4 0 8 [
7169 9 + s, 0000 A5 129 Y 5 L} 2 1 0 0 S &
T1-64 = v L u0n0G 65 1ap Y 9 & & 0 v 0 9 4
T1-69 = ®oR, a0 ke 121 Y S [ o ¢ [ 4] 9 ]
T1.69 5 MR ennny 66 13?2 Y S 4 t u 0 4 d “
7169 - Moe nanrpy w7 133 N ¢ o 4 ¢ 0 i) 0 0
T1-69 ) » g poeny 67 134 Y [S 7 0 i ¢ 4 L O
T1-69 5 MR ppprL RE 13% A “ 11 4 1 o 0 4 11
71-69 5 M R,00600 68 136 N " ¢ [l ¥ 0 0 0 [}
T1-69 5 v BELGODDU KRS 137 Y 7 7 ¢ 0 1] n 8 7
Tiak9 5 M B, 00000 6% 134 Y 7 [ ? F4 0 ] 9 10
T1-64 - M e,¢con0u 71 139 Y 10 3 0 v ¢ Q 10 3
71-k° < m s, 00000 70 lan ¥ “ [ c [4 [ o 4 6
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e a7 MALE  FEMALE IMELANTS DFATHS  DFATHS LuTEA
METFRIAL WEER S/M  DOSE NU o NO PREG, L 3 L R L K L R
LONTROL [ S 00000 1 1 Y 4 5 @ n ] (& [ S
[ S CEEE S Y 1 2 Y S 2 t 1 n B 2 b
CUNTHOL [ KA, 0U00V 3 3 ] [ 7 1 v v v [ B
TunTROL - S na( 000y 4 4 v & ? 1 1 1 4} o) 4
CONTHUL . S mLrinny 3 5 Y 2 7 0 ) U ¢ s H
CONT={ + S on,o0n0Q 3 [ Y [ 5 ° 0 ¢ 4 [} 5
CONTROL [ S n,00000 “ 7 Y & & 1 1 v v [ 6
CONTHUL A S r (0000 4 R Y L) Q 0 v 0 0 6 9
CONTHOL ~ S nL,u0600 5 9 Y e 5 1 u U 0 ] 8
CONTROL 5 S r, 00000 ] 10 Y H s i} [V 0 8 7 5
CURTFAN é S n 0000 - 11 Y [ 4 1 [ 0 U & &
COnTHOL [ S A,u0n0v 3] 12 Y 7 s n ¢ ¢ r 7 6
CUNTHOL & S n, 0000 7 13 Y 4 [ n [ v 0 3 [
CONTROL 3 S n,u000¢ 7 14 Y 5 a [d 1 ¢ 0 & 9
CONT=OL A S nL.O00RY L] 15 Y & [3 0 ¢ 4] 0 8 6
CORTROL = S 000020 R 16 Y 4 7 n 1 4 0 s 7
CUNTHOL [ S oeLren0y 9 17 \ 3 H ¢ 0 ¢ o 3 a
CONTROL [ S raGON0UG 9 18 Y 8 [ 0 " 1 f 8 6
CONTROL A S r,C0000  Yp 19 Y ) 8 1 0 1 ¢ & [
CONTHOL A 5 p,00000 19 20 Y 1¢ 4 s} 1 v ¢ 10 “
T1-69 [ S .2000u 51 1cl Y 6 7 r ( 1 s 7 7
Tl=6Y [ S L20000 51 ez Y 7 & i U ¢ O 7 5
Ti-69 [} S ,70000 52 103 Y 5 7 ( v v 1 B 7
T1=56Y 6 S 20000 52 1ra Y “ [ i [ 0 ¢ 4 s
T1-69 A S 707006 53 105 \J 7 3 ¢ n ¢ ¢ 7 5
7169 s S ,2reng 53 Yoé Y “ 8 G 0 v 9 4 R
7169 [ S L.20000 S 17 Y S 9 [4 % 0 4 8 9
71=589 ) S L,?20000 S 1rR Y 4 7 0 [ Y Y 5 7
T1=69 A S LP0000 5% 19 Y [ [ o 2 [} 0 4 [
71=69 6 S 20000 55 110 Y 4 H o ¢ 2 1 5 8
Ti-69 A S L20G00 56k 111 Y 2 1 o t ¢ 1 7 Y
T1=-69 3 S L,2up0u 56 e Y 7 7 ¢ i Q 1} 7 7
T1-69 [ S L2000V 87 113 Y 7 3 [4 U 4 [} 7 5
71=-69 & S 20000 57 114 Y 2 1 1 ] 0 ¢ 4 7
7169 [ S L7000 5K 115 \J 7 6 ? 3 7] o L] [
T1=6Y9 & S W2h00C Sk e ¥ 7 H 3 3 (& 1 & L]
Ti=69 [ s ,?20000 59 117 A\ b ] 1 & [} ¢ & 8
7169 3] S 20000 59 118 Y 3 8 ¢ U Y t 3 B
71-69 & S L.2he00 &P 119 Y b & n G 8 0 8 5
71~69 [ S L20u00 60 120 N [8 0 ¢ ¢ 0 [ v 1]
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TeeT MALE  FEMALE IMBLANTS NEATHS DEATRS  LUTEA
MATERIAL wFEN  S/M DOSFE NO . NG, PHEG, L P L 1 L R L K
T1-69 [ S 1,Cun0u 6} 121 Y & [ [ v ¢ 1 E) 8
l=ky . S 1,000y bl 122 7 3 8 c ¢ v & “ 8
7T1-89 & S Y, 00000 62 123 Y 6 6 0 0 0 [} 6 6
Ti~t9 5 Y 1,.08000 82 124 ¥ 5 7 ¢ 0 0 ¢ T 7
Tleht A S 3,.00000 63 17% \] -] 4 2 0 1 1 6 &
Tlekv & S 1,08000 63 126 ¥ 4 3 i H o ¢ 7 7
7169 [ S 1.00000  Hé 127 Y & & [ [C V] ¢ 6 S
Tieb69 [ S 1.00000 64 128 Y 4 7 n ] 1 0 4 7
7169 [ S 1.¢0000 65 129 \ 4 8 [4 0 ¢ i ) 8
Tl [ S 1.00000 65 13¢ Y 4 9 0 i} 2 n 5 9
1-69 6 S 1,00000 66 131 Y 5 2 4] 0 (4 0 6 3
Tie65% -] S 1.08000 66 127 Y 4 & o 1 [ a 9 4
Ti=63 £ S 1.0000U &7 133 Y 8 3 0 v [/ ¢ 8 3
7169 & S 1.00000 67 134 Y B 4 o (¥ 0 1 8 &
T1-69 6 S 1,60000 6K 133 Y ] ) 0 ¢ 0 [d S 5
71=59 [} S 1,00000 68 136 Y S a [ 4 4] 0 5 8
71 =69 [ S 1,00000 69 137 Y 6 s 0 0 0 0 -] ]
T1a69 [ S 1.060n0¢ 69 138 Y 5 & i} [\ i 0 6 &
71«69 . S 1.f00G0  TO 139 Y & 7 1 U Q 0 L] 7
IART] [ S 1,00000 TC 14y ¥ 9 [ 0 0 1 4 9 6
Ti1-69 & S S,(0000 71 la} Y 7 ) 1 0 0 2 7 5
7169 [ S 5.(0000 71 142 Y 6 8 n 0 0 0 6 8
T1=69 () S =,00000 72 143 Y “ 8 0 v 4 1 6 8
T1-69 .3 S &,60000 72 las Y 7 [ ¢ v 0 0 8 R
71-69 [ S s.,p0r00 73 145 Y 3 9 3 5 [ 1 S 10
T1=69 [3 S =,0000¢ 73 146 Y 9 3 1 0 0 [V 9 3
TlabY % S g,00000 T4 167 Y S 7 [ 1 0 0 7 9
11=-59 [ S 8,00000 Té 148 A 1 1 n 1 1 [ 7 7
T1=569 6 § &,000C0 75 149 Y 6 8 0 [4 0 1 6 8
T1-69 6 S ®,np000 75 150 Y 8 2] o v 0 0 8 [
Ti=69 6 S s,.00000 TH 151 Y [ 9 [l ] 4] ] B 9
71-69 ] S R,L0N00 Té 182 Y b [ H Y 0 [\ 8 [
71=69 & I s, tunbp 77 153 Y 6 7 0 0 ] 0 [} 7
71=69 [ S s.a0nou 77 154 Y ] & v v [0 U -] 7
71-69 [} $ 8,00000 78 16% Y 7 6 0 0 1] 0 7 [}
T1-69 6 S s,.00000 Tk 156 Y 9 3 0 0 v [V 9 3
T1=-69 & S B,e0n00 79 157 Y 5 7 n ¢ ¢ 1 s 7
T1=63 ) § 5,00000 79 1sR Y 10 ) 1 G 0 4] 11 5
71-69 [ S s,.pop00  Ap 189 Y 9 0 0 [}} 0 0 10 6
71-69 & S R 00N00 8O 160 Y 1} 1 0 7 1} 0 5 [
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Tes? MALE FEMALE IMPLANTS NEATHS DEATKS LUTER
MATERIAL wFEs  S/M DOSE 0. NG, PREG.S L R L R L R L [
Trw [ S WNnor2y 11 21 Y & A 0 0 0 ¢ 4 &
Tem [ S L0002u 1) 2? Y 8 [ 0 0 0 4 8 6
TEm Y 5 G00nzu  ié 23 Y & & 1 1 ¢ U T &
TEM [ S L00020 12 24 Y 3 8 [0 0 1 i 3 [
TEm ) €  L0Cn20 13 25 Y [} T 4] 0 0 0 ) B
TEM [ S ,npg2¢ 13 2h Y 5 e 0 1 [ 0 S B
TEm [ S L00nr2Y e 27 Y H [3 q ¢ ¢ o 8 7
Tew [ § L000P0 14 28 Y 7 7 ¢ [0 v Q L} 7
TEM [ s . ner2y 1% 29 ¥ 5 [ 0 ¢ ¢ ¢ s 6
TEM [ S L,0CnZ20 15 30 Y [} 7 (i ¢ 1] 0 B 7
TEm [ S L,t0n20 16 31 Y 3 5 t 0 ¢ ¢ 3 &
TEm & S 00020 16 32 Y & 6 C 0 Y [} & [}
TEX & S L00020 137 33 ¥ [} 7 ) 1 0 ¢ 3 7
TEM [ S 00020 17 34 ¥ 7 s 0 ¢ 0 ¢ 8 8
TEM 6 S  L00020 18 35 Y 4 10 n 1 (7 0 4 10
TEm & S L60020 1R 36 Y -] & 0 ] [} 0 [ 6
TEM 6 S L.t0020 19 37 Y 8 4 0 9 0 [ 8 L]
TEM & S L00n2u 19 38 ] [ 8 [4 [ ] 0 6 8
TEM 6 S L,oageE0 € 39 Y 3 9 1] v 0 ¢ 3 11
TEM [ S  ,pon2¢ 20 3y Y 7 R n 0 [ [ 7 L]
CONTROL [} M a,00000 1 1 Y L R ] 0 [ 1] 5 8
CONTROL 3 » 0,00000 1 4 Y 7 8 0 v 1 0 7 £
CONTHOL ) M oa,00000 2 3 Y 1¢ 4 0 0 [4 4} 10 2
CONTROL & M on, 00000 2 % Y 7 [ 0 v ] 0 7 L
CONTROL 6 M n.e0000 3 5 Y ) [ o 0 v ¢ 5 7
CUNTRUL 6 ¥ n, 00000 3 6 Y 7 7 [ Y 1 1 8 7
CONTROL & M n,00000 & 7 Y 1¢ 4 0 1 1 0 10 “
CONTHOL 6 M on,00000 4 8 Y (-] 5 ¢ (7 4] 0 6 5
CUNTROL 3 M n. 00000 5 9 Y 1y S 1 4 0 0 10 5
CONTROL [ MoALPO00U s 10 Y 7 7 4 Y 0 [} 7 L
CONTROL 6 M A, 00000 [ 11 Y ] 4 0 ] 0 0 6 4
CONTHOL [ ®oA,r0000 6 12 Y (] 13 [4 v 0 0 6 5
CONTROL 6 M N, CON0O 7 13 Y 6 [ [ 0 4 0 ) &
CONTROL A M oA n0000 7 14 Y 7 & 4 i 7] 0 T [
CONTROUL [ M oA 00n0U ] 1% Y 9 4 ? 1 [ 4 9 4
CONTRUL [ M or 0000 R 14 Y s 8 0 ¢ 0 [§ 5 8
CONTROL A Mo, o0n0 9 17 Y 8 [3 " v [\ ¢ 11 [
CONTHRUL & Mo, 0000 9 18 Y & s [ v v 9 9 [
CONTROL [ M or 0Ge00 In 19 Y 7 7 [ i Y 0 7 7
CONTHUL [ ¥ on, 00000 1o 4] Y 0 7 0 [} [} 0 4 11
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MLTERIAL WFER S/M NOSF NO. NO, PREG, L R L R L R L K
Ti=69 6 Mo ,20000 &) R} Y ) a 0 u 0 0 [ 8
Tlesd 3 Mo 20000 &) (24 Y 6 3 1 U 0 0 6 5
71569 6 M Znebu 42 83 ¥ v [ i v ¢ 0 “ 6
T1eh9 & Vo ,P0n00 42 Ay Y [ T (4] @ 0 0 6 7
7169 [ ¥ L POR00 A3 45 Y 7 A 1 4 o 90 ¢ o
Tle6? & Mo Pun0n w3 218 Y in 4 0 [ v 0 10 5
T1-69 & Mo L2n000 A& [ A\l 9 & 0 1 0 [4 10 #
71~69 [ M L,20080 44 Rg Y 7 7 0 [V 0 [ 7 7
1wtQ [3 wo,20500 &5 R9 Y ] 4 0 ] 0 0 7 5
7189 6 Mo ,200C0 45 90 Y 9 4 n v [4} 4 10 9
T1=69 & ¥ L20000 46 9} Y 8 ) 1 ¢ [} [ 8 s
7169 & Mo 20000 4b 9z A\ 6 & 0 (i ¢ 0 6 7
Ti=69 6 ¥ooL2en0u 47 33 Y 14 8 0 ¢ 1 ¢ $ 8
Ti=69 [ Mo ,20000 47 Yo Y [ 6 ] [ [ 4] 7 )
Tiat3 6 ¥ 20000 &R 95 Y 6 1p 1 1 Q 0 6 10
7169 & M 20000 4R 96 Y 5 8 0 1 2 2 5 8
71-69 s M L20000 49 S7 Y 7 [ 1} ¢ 0 1 7 T
1169 ® Mo L,20000 69 9R Y 5 9 1 v [1} [y & 1o
T1-69 6 Mo ,20008 SO 99 Y 7 6 [¢} o (i} 0 7 [
Ti-69 6 M ,20030 50 100 Y -3 7 n ¢ 0 0 S 7

’ 71269 6 M 1,00030 51 101 Y 7 9 o 1+ 0 7 9
Ti-69 I3 ¥ 1.r000¢  S1 102 Y 10 6 0 1 0 0 10 6
71-69 6 M 1,00000 82 in3 Y ] 6 n 1 0 0 6 [
T1-69 & M oy,00000 57 1¢s Y s 5 0 U u 0 8 L]
Ti=69 & M y.00000 53 1S Y 9 [ 1 1 0 0 i0 [
T1-69 6 M 1.00000 53 106 Y 4 A 0 0 0 0 8 8
Tle63 [ M 1,00000 Sé 107 Y 5 8 1 [ 0 ¢ 5 8
71-69 3 M o1.00000 54 1n8 Y & 10 1 v [ 0 7T 10
Ti-69 [ M o1,000006 S5 109 Y 8 [y 0 " 0 0 9 4
T1=6% 6 ¥ 1,00000 5% 11¢ Y 7 9 0 v 0 0 7 9
T1-69 & M oy,00000 56 111 Y g [ 0 U [} 4 11 7
71 =69 [ M o1,00000 56 112 Y 9 7 0 ] 0 0 9 7
71-69 & M o1,00000 57 113 Y 3 1 (il 4 0 0 ¢ 11
T1=-69 [}  j.c00000 57 114 \j 5 9 0 0 0 [ 5 9
71-69 & M 1,00000 S8 11% Y £ 7 0 0 0 0 8 a
71-69 6 Moy, 00000 SE 116 Y 9 6 ¢ v ¢ 0 10 (]
7169 & M oy,00000 59 117 Y 5 R 0 u 1} [d ) ]
T1-69 [3 M 1,00000 99 118 Y 8 4 [ 0 (1] v 9 s
71«69 6 M oy,000CU 60 119 Y 8 8 0 [} 0 v i3 9
T =69 6 M 1.00000 €0 120 Y 1l 1 1 ] ] 0 14 1
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MATERIAL WwFFK  S/M atel e NG NG o PREGS i R L R L R L R
Tiest [ ¥ o5 GReou 61 121 Y 7 & [} 0 0 0 10 6
71-69 & ® e,.00000 61 122 Y & 4 0 [} 0 U il 2
71-69 [ ¥ 5,0000u 62 123 Y 6 [ 1 i 0 0 3 8
T1-6% & v E,00N00 62 124 ¥ 8 & 1 [} [1} 0 8 6
TletS [} ¥ 5,00006 o632 1?9 Y T & 0 0 0 0 7 [
7167 [} M &,00000 63 126 Y & s 1 0 0 i [ -}
Tia63 [ M o=, 00000 66 ¥27 ¥ 3 10 9 2 g 0 3 12
T1-67 B v e cunty 66 128 Y & ] 1 Li] U 0 ) [
Ti=6% & MoR,GO0OV 69 129 Y T [ 1 b 0 0 7 7
7169 [} M s, c0000 65 130 Y 6 & 0 [} 0 0 & 8
Tles9 [} M &, 00000 66 121 Y 3 1 0 0 ) [} 3 11
T1-653 & » 5,00000 65 132 Y S 9 0 0 ] 0 5 9
71-69 & voepon0e 67 133 Y [ & 0 0 [} 0 8 7
Tlet & v 5,00000 6T 134 Y 3 7 0 [} 0 0 4 9
7169 & v os.00000 6K 138 Y L [ 1 [} 0 o 4 9
T1-67 ) ¥ §,00000 68 136 Y 7 [ 1 4 0 i 8 [
T1=6% [ M &,00000 69 137 Y 10 &4 0 [\ 0 0 10 5
71«69 & M o5 000U 69 138 N [ 4] 0 0 0 4] ] ]
Tlat9 & ¥ s.60000 TC 139 N 1 0 0 U ¢ U 0 [
T1-69 6 ¥ o5, 00000 TO 140 Y 5 6 [} [} ¢} 0 ] 8
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vEFAR  S/M ORF MG o 50 PHFEG, [ R L R L P L R
7 S n,00Cy 1 1 Y 7 ) 0 Y 0 h) 7 R
T S NL00600 i 2 Y G 1 0 © U 0 7 2
CONTROL 7 S p.n0r0y 4 3 Y & & ¢ [i} [ i & 8
7 S A, 00000 l 4 Y & [} dl Y} Y 7] 7 &
7 S n.G6000 2 5 Y l{] 3 Y U 4 0 “ 3
7 S n, 00000 3 & Y 5 7 v ¢ 0 1 5 7
7 S nL.00ngy [ 7 Y * g 0 0 ¢ i € 3
7 S r.o0nov I R A 11 1) H ¢ v ¢ 11 b}
7 8§ n,u0000 s 9 ¥ 1] 5 o v v ¢ 16 5
7 S o unny & 10 Y 5 R [ v 0 1 7 8
7 $ A,00000 [ i1 Y 6 5 0 Y i n 7 S
7 5 o~ 00000 &6 12 Y ] 9 ] 0 Q %] ) 9
7 S r.000C0 T 13 Y 6 5 0 [ i 0 [ 3
7 S r,0000¢0C 7 la Y 3 & ¢ [V G 0 k] 8
? S 5,00000 B 1% Y [} s 0 [ ¢ 9 7 5
? S P, 00000 R 16 Y 6 & 1 4] ] & ) [}
7 S 00000 Q 17 ¥ ¢ i ¢ 1 [ s} & 7
7 S A, 00000 9 1R Y L] " n ¢ ¢ n G )
H S ore00000 10 19 Y 5 R ¢ v ¥ 0 [ R
7 45 n00G0Y 10 co Y B 6 n Y v ¢ 8 5
7 S .20000 51 1pl Y 5 8 0 v 0 0 7 &
7 S L,2oeny =1 1r2 Y 8 = [ 0 ¢ 4] <] S
7 S L.2000C 52 163 A 1 2 0 [ U 0 [ g
7 S L,200D¢ 52 ira Y 5 7 [ v 0 i 5 7
7 S L,70000 53 10% Y 4 T 0 1 0 ¢ b} 7
7 S L,Z400L 53 106 v e 11 4 1] L 1 4 11
7 § L.20000 S4 1¢7 Y 7 7 G 0 u 0 7 7
7 S 20000 b4 1¢R Y S A n 1 [} b} 6 -]
7 < 2000y 55 109 Y 7 4 4 0 u 1 7 4
7 S .200n00 S5 lip Y & & o v 0 ¢ 6 S
7 S L20000 56 111 A 7 5 n ] v ¢ 7 5
7 8 L,20000 E6 112 Y -} 7 0 ¢ 0 [d 7 9
7 S  L20p00 S7 113 Y 4 1o 0 ] 1 n 7 10
7 S J2ep00 57 114 Y 7 9 o v [ 0 10 11
7 S  L.20000 58 11s Y &4 7 3 4 1 1 S 7
7 S .2000u SR 114 \4 5 7 1 2 P4 2 5 7
7 S WJ2000¢ 99 117 Y -] 4 1 4 v i 8 9
7 S L20000 &9 118 Y “ ] 0 Q 0 G 4 H
7 S L,e0000 60 119 Y 7 7 1 4] 0 4] 7 7
7 S L,20000 6O 120 Y -] 5 [ ] 0 0 8 6
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T=TEST OF THE NUMBER OF IMPLANTATIONS IN PREGNONT FEMALES

2606 MG/KG

sTD
vEY

mmrwm muw wamm-ee

1.41
2,75
2.7%
2,35
2.21
3,28
2.97

1,48

DF

a7
36
e
38
37
33
3%

38
38
38
38
35
38
38

T1~69 1 GFKG

N sT0
T PHG  MEAN DEV  DF

SINGLE TREATMENT

366 17 11,59 1.87 3o

521 20 11.9¢ 2.0% 38
24134 19 11,68 2.50 37
L4352 29 11,85 2,41 38
376 20 11,50 3.00 238
L6561 20 11.40 .98 38
79 20 12,40 2.52 38
1,039 20 12,00 2.9¢ 38
MULTIPLE TREATMENT

1.7218 17 17,29 1.79 35
14374 20 11,45 2.80 38
L7649 19 12,79 1.18 37
«137 20 11.45 3.95 38
478 20 13,65 1.87 36
«990 20 14,05 1.76 3B

J.041 20 12,30 2,23 38

T

217
1,838
.B29
0.000
.786
1061
,356

625

1.496
1.607
1,459

T2
1,621
3.237

«533

71=69

N
PHG

20
20
20
20
20
20

20

19

18

20
18
18
19

ME AN

i2.00
12,80
12.20
11.30
12455
11.9%
124R5

12.80

10,74
11.39
12,28
12.95
12.78
12450

12,21

1

——m—® e secemees

5 G/KG
STD

DLV DF
2.03 30
1.664 38
1.66 38
1,78 38
1,32 38
3,94 38
3.33 38
1.61 3
.12 37
3.03 26
2.95 236
1.B8 38
1,06 3¢
1.65 36
1.27 37

«200
3,544
098
.793
0305
459
1.241

4735

chad
1,388
«558
521
«825
526

L477

TEM

N
PRG

17
20
20
17
20
20
20

20

ME AN

T

—mmaw e Amwaowe

.2 MG/KRG
sT0

DEV  CF
1.51 3¢
2.05 3B
3,20 38
3,33 38
2.43 38
1.63 38
1.87 38
1.69 38

.025

919
6,038
6,001
1e066
2,033
1,647

204



DUMINANT £ FTaRl STURY OF COMPOUND Tlas9 MONCSOUTUM GLUTAMATE Page 1.

REGHESSION FITS OF ThF NUMRFRy Us OF IMPLANTATIONS ON DOSE
¢ FREQICTED U = B o wvex ) CONTRCL GHOUP INCLUDED

wilv x 5 8~ 0 x HEAR SU oy R A TH DF vaky X Cv v vAFRR VAKA VAR H AR

SINGLE TREATMENT

M rer 68 1,60 2.05 11.48 z.2% 023 1i.8473 Wb Sa 5,1349 <1908 0187 1256 L0779
2 brst 79 1.57 2.0% 11,62 2,27 367 11.057 2LUuRT O T?T 4, 6266 .1849 L0142 . N933 L0bns
3 CUSF 77 1,59 2.67 11,73 2.2 »131 11.51; 1,058 7% %, 0085 .1908 L0154 210%2 L0651
4 DO<E 8O 1,55 2.0%  11,8p 2.27 -, 144 12,024 -1.15% 78  5,1277 41919 «0158 1016 L0641
3 nese 78 1,54 2,05 12,08 .60 .109 11.9¢5 J75¢ 76 6,B119 WP161 0210 .1400 LO0BT3
6  UUSE 79 1,57 2,65 11,49 2.e7 .129 11.291 LH16 77 K, 2633 2501 <0253 P1667 .1046
7 DusF feo: 1,55 2.08 12,19 3,31 218 11.855 1.180 78  19,R85) 2707 .6331 2158 L1361
8 DUSE 77 1.60 2,06 12,52 1.90 . 054 12,466 498 TS 3,B696 L1570 L0120 J0RL0 L0503

MULTIPLE TREATMENTS

1 Dosg 74 1,83 2.n5 11454 2,49 -.194 11,838 ~1.396 Ta 6,1209 21las .0194 .1257 0805
2 DOSE 78 1,40 1.99 11,7% 2,37 ~.130 11.946 -.956¢ 76 5,6218 2017 20185 «1116 .0721
3 00RE 77 1,47 2.00 12,230 2,69 026 12.2¢€1 .180 75 6.2657 <2035 . 0206 1258 L0814
4 D0RF Bp 1,55 2.04 12,34 3,26 135 12,128 JTeT  TE 10,7167 «2653 0326 2123 .1340
S DOsE 79 1.52 2,01 12,51 3,08 .178 12,143 +998 73 3.5168% L2085 .0319 2004 1269
[ CoSE Ty 1,46 1.99 12,91 2,00 -, 047 12,979 -.409 T& 4,06486 1559 0133 <0803 0519

? OnSE T9 1.5 2.0l 12,24 2,05 -.001 12,242 -. 006 77 4,239 « 1682 0134 084} .0937



TUMINAND LR TRl STUpY DF COMPOUND 7169 MUNOSOUTUM GLUTAMATE PAGE 15

T-TFST OF TAE (TRANGFORMED) PRILIMPLANTATICN LOSSES IN PHEGNANT FEMALES
(LOSSES TA<EN AS & SUBSET OF CORFORA LUTEa)
wEEk CONTHUL Tleny 200 MG/KG Tlwe§ 1 6/nG T1-69 5 G/KG TEM o2 MG/KG
N <% & sSTO N sTH N sTP N sTe
Fr  Meah OBV PRl MFaN DFYV OF T YHG  MEaAN  PDEV  DF T BRG  MEAN DEV  PF 1 PRG  MEAN [BEV  DF T
SINGLE TREATMENT
1% 52 B9 7 oTu «33 3¢ 1,679 17 EQ W40 30 1,588 17 +56 «41 230 227 17 .14 236 30 +T06

2 20 .72 3819 3-13 .85 37 1,340 2¢ 62 .36 38 876 20 ) 19 38 3,292 2¢ 95 .32 38 2,089

3 zy Y .25 18 83 .57 3% 1,402 19 .53 say 37 659 20 «53 2% 38 <853 20 1.20 «59 28 5.198
4 29 L,&® L33 25 ,3n 43 3¢ L1B3 20,50 .40 2R 187 20,68  ,3a 38 1,871 17 1,57 ,48 35 7,91
S 2¢ A3 WB6 1R L5 3% 3% 582 20 LT1 51 38 518  2¢ 52 .30 38 <757 20 .58 L4338 « 316
& 20 =R .33 1% ,e8 .83 37 58T 20 L,6) .39 238 265 20 .69 .67 38 W54 20 48,25 38 1,389
T 2 74 68 po 63 .49 38 +599 20 .67 45 38 420 20 65 «53 38 479 20 48 25 38 1,658
8 20 L84 21 1T ,48 21 35 576 20,61 64 3R 1,525 20 .43 ,23 38 J143 20,56 ,29 38 1,499

MULTIPLE TREATMENT

1 2¢ RE 49 20 «33 .36 3R «972 17 R-1 «32 35 +H#596 19 .78 «53 37 «T15
2 20 50 «30 20 67 «33 38 1.662 20 «67 «50 38 1.315 18 66 .48 36 1.203
3 20 57 46 20 65 .50 38 508 19 .52 .31 37 426 18 «58 .38 36 044
4 20 .77 b0 2p oba .35 38 846 20 .69 69 138 451 20 2 #3090 38 1¢716
5 18 R0 6 19 69 .60 35 .553 20 «43 «2% 36 2.,38) 18 60 «39 36 1.103
6 20 .53 «38 29 #5857 «33 38 «400 20 +56 «30 38 «320 18 Ix-1 «36 36 943

7 29 ML 244 20 $52 .29 38 .808 20 ,56 ,37 38 425 19 42,19 37 1,776



CLMINANT L Y

a

[

W

~n

DO&F
LOG Doeg

COSE
LOG DCSE

O0SE
L0G Coeg

DORE
LOG U0SE

DOSE
LOG DO<F

DuSE
LOG pneg

ST

o
~

57
57

60
60

87
57

S8
56

59
59

UeY OF CUMPOUND T1+6§

2,07
-.03

1,97
-, 06

1,98
-, 06

2,07
+00

2.00
~.03

1,97
-, 06

2,02
-, 03

REGRESSICN F

PUENICTED

Ugear

11,68
11.68

12,49
12,49

12.32
12,32

12,58
12458

13,16
13,16

12,37
12,37

MUNOSOLTUM GLUTAMATE

<
o .

SC v

RS S

11.868
11.%02

11,299
11.935

10,997
11.517

12,137
11.782

11.62¢9
11.989

11,149
il.42s

12,219
12.482
12,443
12,564

MULTIPLE TREATMENTS

2.43
2,43

2.57
2,57

2,33
2.33

2.87
2,87

2,54
2.54

2,01
2,01

1,59
1,59

=307
-.404

-, 049
~.0%98

=-.057
-.032

77
o124

181
4Bp

-7
~.093

-.062
-.122

124314
11,667

11.614
11.512

12,603
12.489

11,950
12,317

12,298
124593

13,492
13,150

12,499
12,370

PacE 13

CONTRLL GRPUR

T&

. 139
~.192

?2.3¢2
?.4a7

1.738
2023

~1,277

=1,304

1.227
H5¢

,B37
.86)

o742

. 732

407
~el29

2,068
1,099

-.299
-.376

-,378
~-v139

1.007
438

.363
1.8%)

-1,425)
-y837

-,627
-, 768

uF

5¢
56

57
57

£l
58

1

S5
55

56
56

57
57

EXCLUDED

VakU x

3,1928
32,1517

“,7329
4,68)2

55,4832
5,3837

4,7658
4,7601

5,182
5.2536

9,6914
. 9,8904

7.8732
7.8751

& ,504C
4,174

5,5633
5,699

6,7122
6,002

5.5174
S.529¢2

8,2182
8,3342

6,4920
6.1784

3.9706
4,0848

2.5403
2.,5317

22248
2288

1708
21711

2020
«L0AG
F2eY
248

L1840
« 18343

«2328
23eh

2026
1978

41815
1532

L1253
12

T :F THE NUMBEH, Us OF IMPLANTATIUGNS ON 1) RUSE +aND 2) LU POSE

+0142
$ 0362

G181
L0464

0214
+ 0548

L0180
L0459

£ 0201
<0535

.0379
L0779

02598
20760

.0182
LC4B4

«0220
0564

0272
+0683

0224
« 0563

0311
+0804

20267
2+ 0645

G161
0416

.,0099
#0251

VAKA

1233
s CE2Y

<1601
0794

£1953
L0346

1564
L0723

1808
0907

«3345
1677

«2583
«3313

« 1659
10814

1939
1618

2208
1158

«1859
0972

2697
<1389

2201
«108s

51306
0706

., 0835
0629

VARUEAR

0626

L0028

L0802
L0793

L0%E2
L0945

.07%s
0793

J0853
.09C6

L1677
L1876

1312
L1313

L0508
.C810

.0993
L1018

L1157
+1156

L0968
0970

.1370
.1389

L1139
L1084

L0685
0704

.0431
0429



TUMINART L5 T NTUny 08 COMCNUND T1eAS MONCSCLTUM GLUTAMATE FaGt 14

T~TEST OF TwWE NUMBFR CF DEAD IMMLANTS

wEEx T T1-69 200 MG/KG 71-69 1 G/xG 71-6% S G/r5 TeM o2 MG/KG
N cTe N L34 N 30 ~ sTD N sTD
PEG Mper DEV @MG O MEAN DEV DF T PKG  MEAN DEV DF T BkG  MEAN DEV  OF T PR MEAN  DEV D ¥
SINGLE TREaTMENT

P .ar B2 T 76 20Ty 3 2749 1T .47 L6230 «274 17,385 .61 3 o175 17 3,26 2.63 30 3,99)
2 2¢ Laf 519 SBR1,17 37 571 20 .10 .31 38 1.64H 20 90 .97 2R 1.823 20 6,6% &,18 38 6,575
3 2o .20 1.47 1B «Q4 1.3% 3¢ .30 19 58 .77 37 «583 2o 270 1453 38 L2111 20 5.%5 3,28 a3k £.39%
& 20 Les £0 20 1,80 1,85 38 2,667 20 S0 1.47 2 B30 20 L,BS 1,50 3% 1,108 17 SB.61 2,78 35 1,894
5 20 1,70 .44 1R (50 RE6 36 1,798 20 .60 L,75 38 1,654 28 L Hg 2,07 38 <71 EC 3,00 2.08 38 3,187
5 ze .70 <85 19 p,2e ) ,88 37 1.107 20 .80 W89 33 .181 20 1,15 2,03 38 812 20 ,35 L6738 1,651

7 2n .28 49 20 l.1g 2.0T7 38 1.573 20 7S 1.21 3f 1.372 %o .85 1,18 38 1,748 20 70 .92 38 1,496
8 26 1,15 1,69 37 i,24 1,79 35 J14% 20 Koo 1,60 38 T12 20 A5 1,18 3@ 649 20 .50 1,25 38 531

HULTIPLE TREATMENT

129 1,75 .77 20 «35 1,14 33 2.972 17 18 «53 3% 3.521 19 <53 1,02 37 20623

2 20 1.19 1.2% 2o 65 «7T5 38 1,381 2¢ 55 1.1 238 1.449 38 50 «71 3¢ 1.790
3 20 90 1.6l 20 l.60 2,06 3B .B895 19 79 1.18 37 L,264 18 .67 1,08 36 567
& 20 1,45 1.7 20 B, 1,79 38 1,15 20 1,55 2.37 38 «151 20 JRD  1.61 3k 1,218

5 18 <R3 1447 19 7 .61 35 2984 20 1,10 1.65 36 524 18 «83  ].5% 34 c.C00
6 20 50 «89 29 «75 1,29 38 713 20 45 «60 38 .208 18 67 .71 36 572

7T 20 1,75 1.2% 20 «50 .76 38 1,582 20 .55 1,50 238 .221 19 79 «85 37 #7123



[OMINGENT

HEEX

[
vy

IR}

1c

n

14

PR Tl

~
[dake]

17
10
1K
on
1R
19

2"

enr

19

Zn

Stuny OF

1n
11

n

CCMP O

20
i9
-4d
20
20
26
20

17
20
19
20
20
2n

2¢

T1=-69

B G/XG
NN
wWh1 PRG
s 17
1 2o
6 20
7 20
6 20
11 20
11 20
9 2¢
6 19
7 18
7 18
6 20
6 18
8 18
11 19

MUNOSNUT UM

2.66

GLUTAMATE

ARMTG
CHISO

-

TREATMENT

20

2.39

.?0

MULYIPLE TREATMENT

24
le42
67
1433
95
00

.18



LOmInANT LFTHAL STUnY OF COMPOUND T1w69 MUNGSCDTUM GLUTAMATE PaBGEt 15

ADMITAGF YEST FOR A LINEAR TREND TN PROPORTIONS FOR TWE DEATH INDEX

(1 LoGREE OF FREEDOM) ®ASED ON THE LOGARITHMS OF THE DOSE LEVELS
200 uB/RR 1 G/KG S G/KG
N N N N N N CHIZY CHISQ ARMTG
WEEW wril HRG wD1 PRg ®%Di PRG (C=1} {1} CHISE

-——— - Ew- - ®we . www - - .- - -

SINGLE TREATMENT

1 A 17 77 s 17 +32 »13 .39
Z 5 19 2 20 11 2¢ 2,78 3,92 S.08
3 11 1R 8 19 6 20 3,78 3.70 006
4 14 2n T 20 T 20 6,55 4,92  l.64
5 & 1R 9 20 6 20 1407 «06 1.0l
& 1t 19 10 20 11 29 .25 .03 .22
7 1 20 7T 2¢ 11 20 1.74 o190 1eb6
8 R 17 R 20 9 20 .20 «01 19

MULTIPLE TREATMENT

H @ 2n 2 17 & 19 2.66 1,66 1.00
2 11 20 7 2n 7 18 1.82 1.06 76
3 14 2n ir 19 7 18 3,73 3,71 02
4 R 2n 11 20 & 20 2.81 41 2619
5 R 19 1T 20 6 18 1.84 «2T7 1587
-] R 2n R 20 8 18 «10 «07 «03
7 T ar 9 2¢ 11 19 2.06 2.05 0l



COMINANT LETHAL STUNY OF COMPOUND T1=69 MONOSODIUM GLUTAMATE PAGE 9

APMITAGE TEST FUR A LINEAR TREND [N PROPOKTIONS FOR THE DFATH INDEX
(? DEGPEES OF FREFOOM) BASED ON THE DOSE LEVELS AND INCLUDING YHE COMTROL GROUP
CONTROL ann vasKA 1 68746 5 6/%n
N N N N N N N N CHISQ CHISQ ARMTG
WEEK ol pRa wD] PPG wD] PRG W0! PRG  (C=}) 1 CHISO
SINGLE TREATMENT
1 & 1% & 17 T 17 S 17 .92 06 «86
2 5 2n s 19 2 2¢ 11 2¢ 10.27 T.,5 3,12
3 7T 2n 1 18 8 19 & 79 4,29 147 2.b82
@ A Za 14 2¢ 7 29 T E¢ 6,87 1.69 5,38
5 1y 20 6 18 9 2o 6 20 3.19 le66 1.79
6 17 2Z» 11 19 10 20 11 20 26 «0C )
7 T Zn in 20 7 20 11 2¢ 2459 le18 1.41
# 1n 2n a 17 g8 20 5 2¢ .43 .03 .40
MULTIPLE TREATMENT

1 18 2n 3 20 2 17 6 19 21,93 «71 21,22
4 13 2n It 20 7 20 7T 1a 4.66 1,69 2.9%
3 R 2n 14 2¢ 1p 19 7 18 4,93 1,17 3.7
4 12 2n & 20 11 2¢ 6 20 4,58 2:.66 1.91
S R 1R 8 19 11 29 6 18 1,84 . 76 1.08
6 (3 en R 20 8 20 8 18 .92 46 46

? 9 2n 7 ¢ g 26 11 19 2,07 1.59 .48



DOHINANT LFTHAL STUnY OF COMPOUND T1=69 MONOSODTUM GLUTAMATE PAGE 50

PRCBIT ANPL YSIS OF THE PROPORTION OF PREGNANT FEMALES WITH ONE OR MORE DEAD IMFLANTS
PROBIT = A & B{ LOG DUSE

wEEK ) A CHISO nF

. e e - - - - - L -

SINGLE TREATMENT

1 ~el14 4,622 .39 1
2 « 585 L 6%7 S.64 1
3 ~a570 44857 05 1
4 - b5 8 4,913 1465 1
5 - GT4 4,569 1,01 1
6 -,050 5,107 .22 1
7 090 6,916 1.64 1
8 - 03] 4,847 19 1
MULTIPLE TREATMENT
1 26723 6,125 .86 1
e -s3n2 6,817 ) 1
3 -.578 5.102 .02 1
4 -. 186 4,788 2,22 1
S -s 155 4,843 1,59 1
6 «NAD 4,784 +03 1
7 418 4,896 £ 01 1



[

w

20

2n

2n
18
2n

20

v (s

N
PHG

20
20
20
20
19
F4d

20

LOMBOUND T]=69

Tieg9

ME AN

.51
.49

66

T-TE5T UF THE
(DEAD IMPLANTS TAXIN AS A SUHGRET OF

200 MG/XG

BFV

.27
25
.38
«35

oF

MONGSOUTUM GLUTAMATE

-4

37
37
kL]

36
37

38

35
38

38

PRG

(TRANSFQRMED)

MEAN

PaGE

e

NUMBL® CF DEAD IMPLANTS

ST
GEY

DF

IMPLANTS)

+

N
PHG

. me e mawa® =, emcweme wem

SINGLE TREATMENTY

17
20
1%
25
2¢
20
2¢
20

4T
.32
«50
.52
314
57
«51
#53

V34

MULTIPLE TREATMENT

17
2v
19
20
20
20

20

34
48
«53
73
«57

"2

.16
.28
30
.52
+35
.20
36

23
37
38
36
38
a8

.37¢
1,868
£159
.59%
14415
029
.17z
497

20
20
20
20
20
20
20

19
18
18
20
18

18

5 G/KG
ST0
DEV DF
«22 30
.29 238
«33 3¢
,37 38
.47 38
.60 38
.28 38
.33 138
<31 37
25 36
«56 36
«37 38
«36 34
27 36
26 37

+240
1,277
o*15
192
14095
LTS
+234

875

TEM

N

PHG  MEAN
17 1.¢5
20 1,97
20 2.27
17 2,53
20 1.09
26 40
20 .51
20,587

o2 MG/XG

30

DEV or
W55 3y
.98 38
T2 38
.36 3%
56 36
.22 38
27 3%
.36 38

3.970
6,674
9,643
22,037
3212
2.087
.203
2180



pumisaNt LETHAl sTUny OF COMPOUND T1=69 MUNGSOUIUM GLUTAMATE PAGE 52

AORTRCL ARQUP ARNGYA FOR TRE NUMBER OF PREGNANT FEMALES

§ sETWEEN MALFS wiThnin MaLES TOTaL

i wIIR DF MEANSO guUMSY DF wEANSO SUMSH OF F

§ SINGLE TREATMENT
i V.50 9 +139 2.500 10 «250 3.750 19 556
2 a.unn 9 0,009 0,400 ‘10 0,000 0,000 19 H
3 fauf 9 8,000 0,000 10 0,000 0,000 = 18 1
& na000 9 0.000 0.006 10 0.000 0.000 19 1
5 nounn 3 0,000 U,000 10 0,500 0.000 19 1
& neuln 5 0,000 0,000 10 0.000 0.000 19 1
? nLUsD 9 0,000 0000 10 0000 04000 19 i
8 fau0n 9 0,000 0,006 10 0.000 0.000 19 i

MULTIPLE TREATMENT

1 n.ino 9 0,000 0,000 10 0.000 o;ooo 19 14
2 0,400 9 0.000 0.000 10 04000 04000 1% 1
3 Nev0n 9 0,000 0,000 10 0.000 0.000 19 1

_ 4 n.000 9 0,000 0,000 i0 04000 0,000 19 1

? 5 1,800 9 .200 0.000 10 04000 1.800 19 R
6 f.u00 9 0,000 v.000 10 0,000 0,000 19 1

7 6,u00 9 0,009 0.000 10 0.000 0.000 19 I



o]
(o)

w Y]

MINAKT LFTMAL

FOnNTRGL AROUP ANDVA FOR THE NUMBER OF IMPLANTATIONS PER PREGNANT FEMALE

STuUnY OF COMPOUND T1-69

BETWEEN MaLFS$S

------ - o Oy o W W -

12%.600

67,200
Pfa25n
89,430
TR.e00

39,400

71080
26,450
63,250
251.80n0
132,778
25200

&7.050

0

0 0 0

MEANSQ

L L

74894
2.717
7.028
27.978
16,597
2.800
6,339

MONOSOOTUM GLUTAMATE

WITHIN MALES

S e L L T T L L T 3

sUMeR 13 MEANSQ

- - - - - -

SINGLE TREATMENT

51,000 5 10,200
40,000 10 44000
29.590 1o 24950
63,509 1¢ 6,350
147,400 i0 14.700
32,090 1c 3,200
207,000 10 204700
17,500 1e 14750

MULTIPLE TREATMENT

65,500 10 64550
18,500 10 1+850
94,500 10 9450
105,000 10 104500
203,000 9 224556
40,000 10 4000

118,500 i¢ 11550

PAGE 53

TOTAL

- = -

SUMSE

e N Y ]

174,800
82,200
55,750

122.550

2220200
71.000

382,200

36,950

136,550

62,950
157,750
356,800
335,778

65.200
176,550

DF

14
19
19
19
19
19
19

19

19
19
19
19
17
19
19

$S40

1.23%

1,205
1.4¢€8
T4
2.665
136
«T00
530



DU INANT

fri

-

L

LETHAL STUny OF COMPOUND T1=69 MONOSOUIUM GLUTAMATE PAGE 54

CenTR0L GROUP ANQOVA FOR THE PHE-IMPLANTATION LCSS PER PREGNANT FEMALE

BETWEEN MALFS wITHIN MALFS TOTAL

- D e B o T e Y e 40 s v R T R T e N R e L L L LY LYY YN B Y bl

SUMsY OF MFANSA SUMS0 OF MEANSQ SUMSQ

- - i - - - o -y - crmemmem-

SINGLE THREATHMENT

71.554 e 7.950 65,000 % 13.000 136,550
74,450 ki 2.7 28,500 i9 24850 52,950
Te48n 3 .828 5,500 10 «550 12950
12.u%50 @ 1.339 18,500 10 1.850 30,559
47.800 2 4,756 72,000 1¢ 7T.200 114,800
Y6000 9 1.5%5% 14,000 19 1400 28,000
Ak.200 Q F.578 95,000 in Se500 181,200

1.450 9 .161 5,500 ie +550 €.950

MULTIPLE TREATHMENT

43,450 9 4.828 75.500 10 7550 118.95¢
74,200 9 2,689 21,000 1n 24100 45,200
?5.45n 9 2,828 45,500 10 4,550 T0.95¢
Ra,pnn 9 9,978 115,000 10 11500 204800
123.464 ] 15,431 101,000 9 11.222 224,444
3A8.80n Q 4.311 37,000 1¢ 3.700 754600

an,uSn 9 3,339 32.500 10 3,250 62,550

OF

14
19
19
12
19
19

19

19
19
19
19
17
19

19

«639
1.280
021
868
1,375
1.16%

1.027
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ARQUS LNOYA FOR

pETWEEN MA{ES

9,437
T.800

1R.200

38,254
17.80n0
27.800
15.45n
17.000

S.000

10,451

0F

-

L] O

MEANSG

LT T

1,049
.867
2.022
.383
2,244
,694
.228
2,783

4,250
1.978
2.533
1.717
1,500

»556
1,161

-
H

o

STurvy OF (OMPOUND 7169

m

NUMBER OF

OE 2D

MONOSCDIUM GLUTAMATE

IMFLARNTS PER PREGNANT FEMALE

wITHIN MaLES

B o L T R A T PRy Ll T

oimen
SuMS%

- e -

.500
3,000
23,000
3.500
15.,00¢
7.500
2.500
29,500

cF

SINGL

:5
10
10
10
10
10
10

10

MEANSQ

- v

£ TREATHENT

<100
«300
20360
#3590
1.90¢C
«750
250
24950

MULTIPLE TREATMENT

21,500
12,000
15,000
43,500
26,500
10.000

24,500

10
10
10
1¢

9
10

10

24150
1200
1.500
4.35%0
2.722
1+000

2+450

PAGE 35

TOTAL

- - - -

SUMSG

9,937
10,800
41200

6,950
39.20¢
13.750

4,550
54,550

59,750
29.800
37.800
584950
36,500
15,000

34,950

14
19
19
19
19
19
19

1
4

19
19
19
19
17
19

19

10.48¢
2.889
879
1.065
1.181
926
711

944

1.977
1,048
1,689
»395
+551
556

oTe
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~OARTEQL GROUP ANOVA FOR THE RATIO OF DEAD TMPLANTS TO TOTAL IMEPLANTS PER PREGNANT FEMALE

BFTWEEN MA{FS WITHIN MALES TOTAL

[ T L P PRSP Y LY L T A et L T L T L g L L T - 2 o - -

wEEX SiMSy oF HEANSQ sSUMSQ DF MEANSQ SUMSS CF F

- o o - -~ - - - .- - - - - - e mme----

1 045 9 - 2005 2003 5 «001 . 048 14 0,413
2 .97 9 2010 .031 16 +003 ,124 19 3,297
3 L147 g 2016 «18% 10 019 #332 19 .883
4 Ju20 3 .002 .022 10 «002 LY 19 1,001
5 .12% 9 e014 «100 10 0010 229 19 1.434
6 60 9 .008 2091 10 « 009 »159 19 <839
7 YA 9 YY) 518 10 051 929 19 LHAY
8 J166 9 «016 .168 1¢ sul7 314 19 2964

MULTIPLE TREATMENT

1 .627 9 2070 .526 10 «053 14153 19 1.323
2 Yd 9 oflé +UBB 1¢ «009 211 19 1,938
3 .163 9 .018 .087 10 «00%9 «250 19 2,093
4 . 147 9 «016 .220 10 022 $367 19 JT42
S .175 8 016 L2640 9 027 .365 17 »584
6 028 9 « 003 + 055 10 « 006 «083 19 +564

7 ,o04 9 2056 .566 10 056 1,069 19 593
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w o~

20

29
290
20
1&
29

29

«°3

ny

17,25
12,79
12,50

13.7n

12,90

12,70
13.75
12.R0

14,80

736

1.29

20

20

20
1%
a0

20

Tlet

“EaN

13.c00
13.10
14,40
14,00
13,26
14,00

13.590

MUNCROUTUM GLUTAMATE

PaGt

537

T-TEST UF THE NUMBEM OF CCRFURA LUTEA IN PHEGNANT FEMALES

26" MG/KG

STD
CEV

CF

38

3s
38
35
38
k1]

T1-6% 1 G/KG

N sTL
T PFG MEAN nEV  OF

SINGLE TREATMENT

1.48% 17 13,98 1,68 3
781 20 13,15 j.46 38
<TE5 19 12,63 1.9 237

1.266 20 12,75 2,02 38

14877 20 13.45 .26 38
326 20 12,70 1.63 28

1e168 20 14.30 3.92 38

1,411 20 13,15 1,66 38

MULTIPLE TREATMENT

A867 17 13,18 1.13 35
#332 20 13,00 2.05 38
2,547 19 13,74 1,19 37
+B4T 20 13,35 .60 38
1.595 20 14,20 1.91 36
1.628 20 15.30 z.27 38
«925 20 13,35 1,39 38

T

1.682
2.035
292
.389
402
400
1,763

531

1,031
465
2.280
1.638
«215
3.078

«627

N
PrG

20
20
20
29
20

20

19
18
18
20
18
18
19

T1=69

ME &N

13.35
13.15
12.05
12,75
13,50
14,00
14,55

13.30

12,89
12.83
13,17
13.85
16,44
14400

12,58

5 G/KG
SYO
DEV  OF
2.34 3¢
1,57 38
1.50 38
1,48 38
1.9¢ 238
1,69 28
1.82 28
1,69 38
2,66 37
1.98 36
2.53 236
1.73 38
2.45 34
1.33 236
1,22 37

T

.280
753
565
1,059
.152
10346
W67

17
20
290
17

2¢
29

20

13.29
12,7%
11408
12,06
12+50
12,25
13.7¢

13,45

crEresaRct e

T

—— redenee

2 MG/RG
sT0

GEV  OF
1.57 30
1,83 38
1,93 38
2,36 3%
1.88 38
1.80 238
1,38 38
2,67 38



